Newcastle
Qe Lniversity

Understanding the influence of ethnicity on medicines

adherence

Rayah Asiri

Thesis submitted for the degree of Doctor of Philosophy

School of Pharmacy
Newcastle University

January 2025



Abstract

Diabetes is a significant global public health issue, resulting in serious and costly complications
and reduced life expectancy. Adherence to prescribed medication is an essential component
of diabetes management to obtain optimal outcomes. Understanding the factors influencing
adherence is key to optimising adherence to antidiabetic medication. One factor that has yet
to be studied in this context is ethnicity and given the increased incidence of diabetes in certain
ethnic groups, it is important to establish if or how adherence to diabetes medication varies
by ethnic group (Chapter 1). A systematic review of the existing quantitative literature was
conducted to explore whether medication adherence to antidiabetic medications in people
with diabetes varied by ethnicity (Chapter 2). Most of the included studies showed statistically
significant disparities in adherence among different ethnic groups, with minority ethnic groups
in high-income countries often reporting the lowest rates. A second systematic review (meta-
ethnography) was undertaken to synthesise the existing qualitative data to explore the barriers
to and facilitators of adherence to antidiabetic medications experienced by people from
minority ethnic communities in high-income countries (Chapter 3), revealing a gap in the
literature concerning ethnicity-related factors from the perspectives of both minority ethnic
communities and the majority within the context of socioeconomic deprivation. Chapters 4
and 5 detail two qualitative studies conducted in socioeconomically deprived settings in the
United Kingdom and Saudi Arabia. The UK study (Chapter 4) explored the perspectives of
people from South Asian and White British ethnic backgrounds in the North East of England.
The results identified a range of barriers and facilitators, with some shared by both groups and
others unique to the South Asian participants, including a preference for alternative medicine,
certain religious-related beliefs and practices, social stigma associated with the condition, and
unawareness of free prescription availability. The Saudi Arabian study (Chapter 5) involved
participants from South Asian and Saudi Arabian backgrounds, highlighting a range of barriers
and facilitators—some shared across both groups and others unique to each ethnic
community. This research identified several factors influencing adherence, including ethnicity-
related and socioeconomic influences, as well as personal and healthcare system-related

factors; these findings should inform the development of tailored interventions (Chapter 6).
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Chapter 1. Introduction and background



1.1 Introduction

This thesis will concentrate on a crucial aspect of patient care in clinical settings, investigating
the impact of ethnicity on medication adherence among people with diabetes. Understanding
how ethnicity affects medication adherence is essential for developing intervention measures
tailored to the needs of increasingly ethnically diverse populations. Thus, the aim of this thesis
is to explore the relationship between ethnicity and adherence to antidiabetic medication
among people with diabetes, as well as to identify ethnicity-related factors that contribute to
this challenge. These findings will serve as a foundation for engaging communities and creating
patient-centred medication adherence interventions, addressing the unique barriers and

facilitators perceived by different ethnic groups.

This introductory chapter reviews the literature and provides essential background
information on diabetes, covering its definition, classification, epidemiology, and overall
burden. Additionally, it outlines the concept of medication adherence, including its definitions,
classifications, measurements, influencing factors, and its significance in people with diabetes.
The chapter concludes with a discussion of the definition of ethnicity as applied in this thesis

and finally presents the overall aim and objectives of this PhD project.
1.2 Diabetes

Diabetes is a common and clinically significant metabolic disorder and has become a major
medical burden, reaching the point of a global pandemic.[1, 2] Over the past few decades, the
prevalence of diabetes has increased dramatically across the globe, affecting both high-income
countries and those in low- and middle-income categories.[1] In 2019, diabetes prevalence
worldwide was 9.3% (463 million people), and by 2045 it is projected to reach 10.9% (700
million).[3] Partly, this can be attributed to the growth of the ageing population, the
development of the economy, and consequent changes in cultural practices and unhealthy
lifestyle choices.[4, 5] Diabetes is an incurable chronic condition that is often associated with
other long-term comorbidities, resulting in a high prevalence of multiple long term conditions
among people with diabetes.[6, 7] These long-term conditions can arise either because of
diabetes or as an independent condition that is not directly linked to the pathophysiology of

the disease. The increase in diabetes prevalence, as well as the complications and/or multiple



long term conditions that result from it, place a significant burden on health systems

worldwide.[8]
1.2.1 Diabetes definition and classification

Diabetes is defined by the World Health Organisation (WHQ) as a collection of metabolic
disorders marked by high blood glucose levels (hyperglycaemia) resulting from impaired
insulin secretion, its action, or both.[9] In 2019, the WHO classified diabetes into six categories:
type 1 diabetes, type 2 diabetes, hybrid forms of diabetes (including slowly evolving immune-
mediated diabetes of adults and ketosis-prone type 2 diabetes), other specific types (including
monogenic diabetes, such as maturity-onset diabetes of the young, diseases of the exocrine
pancreas, endocrine disorders, and drug- or chemical-induced diabetes), unclassified diabetes
(a category used when a definitive diagnosis is unclear, particularly around the time of
diagnosis, where the type of diabetes cannot be easily classified as type 1 or type 2), and
hyperglycaemia first detected during pregnancy (which includes gestational diabetes mellitus
and diabetes mellitus first diagnosed during pregnancy).[10] Since type 1 and type 2 diabetes
are the primary focus of this thesis, the section below will provide descriptions of these two

categories.
Type 1 diabetes

Type 1 diabetes, also referred to juvenile-onset diabetes or insulin-dependent, typically arises
from a complete insulin deficiency, which results from cellular-mediated and autoimmune
destruction of pancreatic beta cells. This type of diabetes represents 5-10% of the total
population affected. Typically, it appears in childhood and adolescence, peaking between 9
and 14 years of age, although it can occur at any point in life.[10] Type 1 diabetes symptoms
are caused by the inability of insulin to enable glucose uptake into tissues for energy
production, leading to the destruction of adipose tissue and muscle protein causing polyphagia
and weight loss. Glucosuria also occurs when elevated blood glucose levels are filtered through
the kidneys, causing water loss that leads to increased urination and a sensation of extreme

thirst. This type of diabetes necessitates daily insulin replacement treatment for survival.[10]



Type 2 diabetes

Type 2 diabetes is characterised by insufficient insulin production due to pancreatic beta cell
dysfunction and insulin resistance in target tissues.[11] It represents the greatest burden of
the disease, accounting for about 90 to 95 % of all diabetes cases. Although there has been a
noticeable trend of type 2 diabetes diagnosis emerging in children and adolescents in recent
years, it is usually diagnosed in adults.[10] Several risk factors have been identified to
contribute in the developing type 2 diabetes, encompassing unhealthy eating habits, obesity,
inadequate physical exercise, older age, familial history of the condition, smoking, high
cholesterol and being from specific ethnic groups.[10, 12] Symptoms of type 2 diabetes are
like those of type 1 diabetes, with the notable exception of ketonuria. Additionally, in type 2
diabetes hyperglycaemia leads to the reabsorption of glucose and sodium back into the
bloodstream from the renal collecting tubules, which leads to increased weight and elevated
blood pressure.[10] It is estimated that between 30% and 80% of people who live with
diabetes do not receive a diagnosis. This occurs because symptoms like polyuria and
polyphagia are often overlooked. In some instances, the diagnosis of diabetes is not made until
complications associated with the disease have become apparent.[10] In most cases, people
with type 2 diabetes do not require insulin at the time of diagnosis and can manage their
condition with oral anti-diabetic medications. Nevertheless, the function of pancreatic beta
cells gradually declines over time, despite medication, potentially requiring insulin

injections.[13]

The pathophysiological pathway of glucose intolerance in the development of type 2 diabetes
is influenced by several different factors. [11] The fundamental abnormality that initiates the
disease is insulin resistance in the muscles and liver, along with B-cell failure.[13] People who
are genetically predisposed to type 2 diabetes inherit genes that cause insulin resistance in
their tissues.[14] Insulin resistance manifests in the muscles as an inability to uptake glucose
after consuming carbohydrates, leading to hyperglycaemia after meals.[15, 16] Two conditions
indicate that the liver is insulin resistant: 1) excessive glucose production in the basal or fasting
state despite high insulin circulation, and 2) poor insulin-mediated suppression of hepatic
glucose production following a meal.[13, 15, 16] To counteract insulin resistance, these
insulin-resistant conditions trigger pancreatic B-cells to increase insulin secretion. Glucose

levels remain within normal range if the cells are capable of effectively producing insulin.
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However, these cells deteriorate over time, resulting in increased postprandial blood glucose
levels and, later, fasting blood glucose levels, eventually resulting in a type 2 diabetes
diagnosis.[13, 17] The diagnosis is made based either on the levels of glucose in the blood or

the levels of Haemoglobin Alc (HbA1c).[10]
1.2.2 Global prevalence of diabetes

In 2021, the International Diabetes Federation (IDF) published its latest estimates, indicating
that 537 million people aged 20-79 years had diabetes (10.5% of all adults in this age group).
It is also predicted that 643 million adults aged 20-79 will live with diabetes by 2030, and 783
million by 2045.[18] Furthermore, even though the global population is predicted to grow by
20% during this period, the number of people with diabetes is anticipated to rise by 46%.
Additionally, diabetes prevalence is expected to increase by 16% due to population ageing. The
most significant relative growth in prevalence from 2021 to 2045 is anticipated in middle-
income countries, attributed to their ageing populations. Conversely, an estimated 94% of the
increase in people with diabetes by 2045 will occur in low- and middle-income countries,
where a higher population growth rate is projected.[19] Early diagnosis is essential to prevent
or delay complications, improve quality of life, and avoid premature mortality. However, nearly
half of the adult population aged 20 to 79 years, approximately 44.7% or 239.7 million
individuals with diabetes, are unaware of their condition. Late diagnosis leads to increased
consumption of healthcare services due to diabetes-related complications, further

exacerbating healthcare system challenges and adding additional strain.[20]

The estimates from 2021 also show that the prevalence of diabetes increases with age, a trend
anticipated to persist into 2045. The age group 20-24 years old has the lowest diabetes
prevalence at 2.2% in 2021. For adults aged 75-79 years, the prevalence is estimated at 24.0%
in 2021, with a forecasted increase to 24.7% by 2045. As the global population ages, the
number of individuals over 60 years of age with diabetes is expected to grow. Estimates also
vary by sex, with diabetes prevalence in women aged 20-79 years slightly lower than in men
(10.2% vs 10.8%). In 2021 worldwide, there are 17.7 million more men living with diabetes

than women.[20]

Additionally, the prevalence of diabetes varies based on the regional and country levels, as

demonstrated in Table 1.[21] The prevalence of diabetes in individuals aged 20-79 years in the



Middle East and North Africa (MENA) region is the highest when compared to other regions,
with a rate of 18.1% in 2021. This figure is expected to rise, and by 2045, the MENA region will
still have the highest prevalence rate, estimated at 20.4%. The comparative prevalence in the
Africa region is currently the lowest at 5.3%, which is partly due to lower levels of urbanisation
and a lower prevalence of overweight and obesity compared to other regions. According to
estimates, the prevalence is expected to increase from 4.5% in 2021 to 5.2% in 2045, but the
increase is expected to be smaller than that of other IDF regions such as Europe, MENA, North
America and the Caribbean, South and Central America, South-East Asia and the Western
Pacific. Considering the rapid urbanisation and expected changes in lifestyles and ecosystems
in this region, this is likely to be an underestimate. China, India and Pakistan were the top three
countries with the highest numbers of adults aged between 20-79 years who have diabetes in
2021. The prediction is that they will continue to maintain this position even in 2045. In 2021,
Pakistan (30.8%), French Polynesia (25.2%) and Kuwait (24.9%) have reported the highest
comparative diabetes prevalence rates. These countries are also expected to have the highest
comparative diabetes prevalence overall in 2045. Pakistan is projected to reach 33.6%, while

Kuwait is expected to be 29.8% and French Polynesia 28.2%.[20]

Table 1: Prevalence of diabetes in adults (2079 years) in IDF Regions in 2021 and 2045 (produced by the
researcher; adapted from the IDF Diabetes Atlas) [21]

2021 2045
Rank | IDF Number Diabetes Comparative | Number Diabetes Comparative
Region | of people | prevalence | diabetes of people | prevalence | diabetes
with (%) prevalence® | with (%) prevalence™
diabetes (%) diabetes (%)
(millions) (millions)
World 536.6 10.5 9.8 783.2 12.2 11.2
1 MENA 72.7 16.2 18.1 135.7 19.3 20.4
2 NAC 50.5 14.0 11.9 62.8 15.2 14.2
3 SEA 90.2 8.7 10.0 151.5 113 113
4 WP 205.6 11.9 9.9 260.2 14.4 11.5
5 SACA 325 9.5 8.2 48.9 11.9 9.8
6 EUR 61.4 9.2 7.0 69.2 10.4 8.7




7 AFR 23.6 4.5 5.3 54.9 5.2 5.6

AFR: Africa; EUR: Europe; MENA: Middle East and North Africa; NAC: North America and
Caribbean; SACA: South and Central America; SEA: South-East Asia; WP: Western Pacific

* ‘Prevalence is standardised to each national population for the respective year.” [20]

** ‘Prevalence is standardised to the world population for the respective year.’ [20]

Furthermore, diabetes prevalence varies by ethnicity within countries, particularly in high-
income countries with multiethnic compositions. For example, in the United Kingdom (UK),
the prevalence of type 2 diabetes differs significantly among ethnic groups, with minority
populations experiencing disproportionately higher rates compared to the majority. People of
South Asian and Black ethnic backgrounds have diabetes prevalence rates approximately five
times and three times higher, respectively, than those of White British ethnicity.[22-25]
Similarly, in the United States (US), diabetes prevalence is highest among American Indians,
followed by African Americans and Hispanics, compared to White Americans.[26] Likewise, in
Canada, diabetes prevalence among minority ethnic groups, particularly those of South Asian
origin[27] and Black ethnicity, is higher than in the general population.[28] Similar patterns are
observed in other multiethnic countries such as Australia, South Africa, and Singapore, where

minority groups facing a greater burden of diabetes.[29-31]

In addition to ethnicity, the prevalence of diabetes is also influenced by socioeconomic status
(SES). People from lower socioeconomic backgrounds consistently related to increased
diabetes prevalence compared to those from higher socioeconomic backgrounds within
different countries.[32-36] For instance, a longitudinal analysis from the British Regional Heart
Study cohort found that both neighbourhood-level deprivation and individual SES were
associated with an increased risk of developing type 2 diabetes among older British men. This
analysis revealed that men living in the most socioeconomically deprived neighbourhoods had
a 1.5 to 2 times higher risk of developing diabetes than those living in the least deprived areas.
[37] This association has also been observed among South Asian and Black minority ethnic
groups in the UK, where socioeconomic deprivation has been linked to a higher prevalence of
type 2 diabetes compared to those from the majority population.[38, 39] Likewise, in Saudi
Arabia (SA) Al-Hanawi et al., used data from the Saudi Health Interview Survey to identify the
socioeconomic inequalities in diabetes prevalence. The study found that diabetes prevalence

is higher among lower-income and less-educated populations.[40]



These consistent patterns across different countries indicate that minority ethnic groups,
especially people of South Asian origin and people experiencing socioeconomic deprivation,
have a disproportionately high prevalence of diabetes. The increased prevalence among South
Asians is attributed to several factors, including genetic adaptations due to historical famines,
beta-cell dysfunction, increased visceral adiposity, and lifestyle changes resulting from
urbanisation and migration.[41-44] Additionally, people from socioeconomically deprived
communities are also more likely to develop diabetes due to poor health related behaviours
(such as poor dietary habits and reduced physical activity), limited access to healthcare and
more likely to be exposed to risk factors like obesity and smoking.[36, 45, 46] Given the
increased prevalence discussed above and the higher risk of diabetes complications among
people of South Asian ethnicity and those from socioeconomically deprived areas, this thesis

focuses specifically on these populations.

The increased diabetes burden in people from ethnic minority and socioeconomically deprived
groups was not limited to the disease’s prevalence but also increases the risk of diabetes-
related complications and mortality. [32, 41, 47-49] Diabetes can progress to a variety of acute
and chronic complications, such as cardiovascular disease, kidney failure, neuropathy, and
retinopathy, all of which put additional strain on both individuals and healthcare systems. The
following section will discuss these complications and explore how they disproportionately

affect these groups.
1.2.3 Diabetes-related complications

A wide range of diabetes related complications can occur if diabetes is not managed properly,
placing a significant burden on healthcare systems.[50] These can present as either acute or
chronic complications. Acute complications also referred to as diabetes emergency are
characterised as sudden and severe health issues that can be life-threatening, occurring due
to abnormal blood glucose levels, which may be either too high (hyperglycaemia) or too low
(hypoglycaemia).[51] Uncontrolled hyperglycaemia can induce two conditions, diabetic
ketoacidosis and hyperglycaemic hyperosmolar states. These conditions may result from
intercurrent ilinesses, infections, medication nonadherence, and psychological stress. On the
other hand, hypoglycaemia is characterised by a lower-than-normal blood sugar level, which
can result from a loss of autonomic blood sugar control, an adverse effect of treatment, or
factors such as poor prescribing and incorrect medication use.[52-55] These acute
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complications that occur in patients with diabetes are associated with significant morbidity

and mortality.[52-54]

The long-term complications of diabetes become apparent as the disease progresses. Even in
the pre-diabetes stage, the development of these complications begins, and their prevalence
rises with an increase in diabetes duration, particularly when blood sugar levels are not
appropriately managed.[56, 57] The prolonged exposure of tissues to elevated glucose levels
can lead to endothelial dysfunction of blood vessels, both small (microvascular) and large
(macrovascular). Microvascular damage can subsequently cause tissue and organ damage,
frequently affecting the central nervous system (autonomic neuropathy), the kidneys
(nephropathy), peripheral nerves (peripheral neuropathy), and the eyes (retinopathy). This
damage can lead to cardiovascular complications such as cardiomyopathy, atherosclerosis,
stroke, and myocardial infarction.[58, 59] The development of these complications can be
further enhanced by the presence of certain factors, most commonly dyslipidaemia,

hypertension, and smoking.[60, 61]

While all people living with diabetes are at risk of diabetes related complications, minority
ethnic groups, particularly South Asians and those experiencing socioeconomic deprivation
are disproportionately affected.[32, 41, 47-49] Compared to people of White ethnicity and
other ethnic groups, people of South Asian ethnicity with type 2 diabetes have a higher risk of
developing complications due to factors such as genetic predisposition, developing diabetes
at a younger age, delayed diagnosis, poor management, and medication nonadherence.[41,
62] Studies have consistently shown that South Asians have an increased risk of both
macrovascular and microvascular complications.[62] In the UK Asian Diabetes Study,
cardiovascular events and mortality were analysed over a two-year period among 1,486
people of South Asian ethnicity and 492 people of White ethnicity from general practices in
the UK. The study found that people of South Asian ethnicity had a higher risk of cardiovascular
events and mortality, particularly at a younger age, with the mean age at death being 66.8
years for South Asians, compared to 74.2 years for people of White ethnicity.[63] Further
research from Scotland demonstrated that Pakistani ethnicity was an independent risk factor
for cardiovascular disease among individuals with type 2 diabetes.[64] Additionally, a study
conducted by Pardhan et al.,, determined the prevalence of sight threatening retinopathy

among people of South Asian and White ethnicities attending a diabetic clinic in the UK. The
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results indicated that people of South Asian ethnicity had a significantly higher prevalence of
sight threatening retinopathy than those of White ethnicity.[65] Furthermore, socioeconomic
deprivation, both at the individual and area levels, increases susceptibility to these
complications.[32, 47] A systematic review investigated the relationship between SES and
microvascular and macrovascular complications in people with type 2 diabetes in high-income
countries. The review included 28 studies and found consistent evidence of socioeconomic
disparities in diabetes complications. People with low SES (based on education and income) or
living in deprived areas have a higher risk of complications such as retinopathy, nephropathy,
cardiovascular disease, and diabetic foot disease. For instance, people with lower levels of
education and income were more likely to develop retinopathy, nephropathy, and
cardiovascular complications than those in higher socioeconomic groups. Additionally, people
living in deprived areas are also more likely to require laser therapy for retinopathy or major

amputations for diabetic foot ulcers.[47]

Although these complications result in increased morbidity and mortality and place a
significant burden on the healthcare system,[66-71] effective diabetes management can help
reduce the risk or delay these complications, as well as reduce mortality and reduce the
burden on the healthcare system.[72-74] The following section will provide an overview of

diabetes management.
1.2.4 Management of diabetes

There are a wide variety of approaches to managing diabetes, with the treatment plan being
dependent upon the type of diabetes diagnosed. People with type 1 diabetes typically require
the administration of external insulin to manage their condition. Conversely, people with type
2 diabetes can be managed using a variety of approaches, which can include lifestyle
adjustments as well as pharmacological therapy.[75] Lifestyle adjustments, such as increased
physical activity and diet modifications, serve as the foundation in the treatment of type 2
diabetes. A regular physical activity regimen has been demonstrated to improve HbA1lc levels
and is associated with effective diabetes management.[76] A minimum of 150 minutes of
moderate-intensity aerobic exercise per week can enhance insulin efficiency in muscles and
the liver.[77] In addition, walking as a fundamental form of daily exercise has been shown to
significantly reduce the risk of type 2 diabetes-related complications, such as cardiovascular
disorders by 50% .[78] It is also imperative for people with type 2 diabetes to incorporate
10



physical activities into their daily routines, including household chores and gardening.[78] A
healthy diet plays also a crucial role in the management of both type 1 and type 2 diabetes.[76]
A systematic review analysed 60 studies, including randomised controlled trials and cohort
studies, to evaluate the effectiveness of medical nutrition therapy in adults with type 1 and
type 2 diabetes. Medical nutrition therapy is an important part of diabetes management that
includes dietician counselling and recommendations for dietary intake and nutrition goals to
improve metabolic control and treatment outcomes.[79] This review found that reductions in
HbA1lc levels of 1% to 2% can be achieved through medical nutrition therapy.[80] It is
recommended that the diet consists of 50% carbohydrates, focusing on complex
carbohydrates over simple ones, 15-20% protein, and 20-35% fat.[81] Along with lifestyle
adjustments, antidiabetic medications are considered an integral part of diabetes
management, not only for achieving glycaemic control, but also for preventing acute
complications and delaying or preventing chronic complications.[82] Several classes of
evidence-based medications are available for the management of type 2 diabetes, as
summarised in Table 2.[83] Despite their efficacy in the achievement of optimal outcomes, [84]
a recent metanalysis found that the overall prevalence of medication adherence among people
with type 2 diabetes worldwide was relatively low.[85] This emphasises the need to explore
and understand medication adherence and the factors influencing it, as improving adherence
could lead to better overall health outcomes among these populations, a topic that will be

explored in the following section.
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Table 2: Evidence-based summary of type 2 diabetes medications

Medication class

Mechanism of action

Effect on HbA1lc

Biguanides:
Metformin

The recommended first-line
therapy for managing diabetes may
involve either monotherapy or a
combination of medications,
depending on the patient's needs
and clinical guidelines.

This medication works by
enhancing the body tissues’
sensitivity to insulin and regulates
blood sugar levels by reducing
glucose production in the liver.
Additionally, it modifies
carbohydrate metabolism, further
lowering the liver’s glucose
production.[86, 87]

A total of 12 randomized controlled trials were involved in the systematic review, with 11 double-blind trials,
comparing metformin monotherapy to a placebo. The study length averaged at 21.5 weeks with an average of 103
participants per study. The results of this review showed that metformin monotherapy had a significant impact on
reducing HbA1lc levels with a standardized mean difference of -0.97%, (95% Cl, -1.25 to -0.69). Fasting plasma
glucose levels were also significantly reduced by metformin monotherapy, with a standardized mean difference of
-0.87 and (95% Cl, -1.13 to -0.61).[88]

Thiazolidinedione:

Pioglitazone

Combination therapy

This medication class involves
activating the nuclear receptor
peroxisome proliferator-activated
receptor gamma (PPARYy). This
activation enhances glucose
uptake in several tissues, such as
adipose tissue, muscle, and liver,
improving insulin sensitivity.[89]

Thiazolidinediones have been found to be effective in reducing HbAlc levels when used alone or in combination
with other medications such as metformin, sulfonylureas, or insulin. A comprehensive meta-analysis consisting of
19 randomized controlled trials and three cohort studies has demonstrated that thiazolidinediones can decrease
HbA1c by a mean difference of -0.64% (95% Cl, -0.93 to -0.35) and fasting plasma glucose by mean difference -
26.27 (95% Cl, -44.90 to -7.64). The analysis further indicates that when thiazolidinediones are combined with
metformin, HbAlc is reduced more significantly, ranging between 0.64% and 1.26%.[90]

Sulfonylureas:
Gliclazide,

Glimepiride

Second line
monotherapy or

combination

Medications in this class reduce
blood glucose levels primarily by
stimulating pancreatic insulin
secretion. This can be achieved by
inhibiting the ATP-sensitive
potassium channels in pancreatic
beta cells. The inhibition of these
channels induces cell
depolarization, which triggers
voltage-dependent calcium
channel opening. The increased
calcium influx stimulates insulin

Sulfonylureas have proven to be effective in reducing HbAlc levels, indicating their efficacy in glycaemic control. A
systematic review encompassing 31 trials highlighted their effectiveness. In nine of these studies, sulfonylureas as
monotherapy reduced HbAlc by 1.51% compared to placebo, with (95% Cl, 1.25 to 1.78). Additionally, four
studies showed that adding sulfonylureas to existing oral diabetes treatments resulted in a further reduction in
HbAlc by 1.62% (95% CI 1.0 to 2.24). Moreover, 17 studies found that the addition of sulfonylureas to insulin
therapy reduced HbA1lc by 0.46% (95% Cl, 0.24 to 0.69), highlighting their role in improving treatment regimens
for better diabetes management.[92]
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release, reducing blood glucose
levels.[91]

Glucagon-like peptide-1 (GLP-1)
inhibitors:

Albiglutide,
Dulaglutide,
Exenatide,
Liraglutide,
Lixisenatide, and

Semaglutide

Combination

therapy

Medications in this class provide
many benefits for managing
diabetes including improving
insulin sensitivity, lowering fatty
acid levels, and promoting weight
loss, and enhancing insulin
sensitivity. As a result, glycaemic
control and overall diabetes
management are improved. [93]

In a meta-analysis including 29 randomized controlled trials, GLP-1 agonists significantly reduced HbA1c levels by -
0.97% (95% Cl, -1.13% to -0.81%) compared to placebo. Further, a systematic review of 34 clinical trials involving
14,464 patients revealed that GLP-1 agonists not only lowered HbAlc levels but also fasting plasma sugar levels,
both of which were reduced by -0.55% and -0.73 mmol/L, respectively. Lixisenatide and dulaglutide, especially,
showed even greater effects, lowering HbAlc levels by -1.21% and -1.97 mmol/L for dulaglutide, respectively,
indicating their effectiveness in controlling blood glucose levels. [94]

Dipeptidyl peptidase-4(DPP-4)
inhibitors:

Alogliptin,
Linagliptin,
Saxagliptin,
Sitagliptin, and

Vildagliptin,

Monotherapy

This class work by inhibiting the
breakdown of incretins, including
glucose-dependent insulinotropic
peptide and GLP-1, which leads to
an increase in insulin secretion.
[95]

Cochrane reviews analysed the effect of DPP-4 inhibitors on HbAlc levels. Three studies involving sitagliptin
observed 1,103 patients for durations ranging from 18 to 52 weeks. The results showed a reduction of about 0.7%
in HbA1c levels. Six studies involving vildagliptin included 1,139 patients with follow-ups ranging from 12 to 52
weeks, resulting in a decrease of 0.6% in HbAlc levels. Saxagliptin studies showed a decrease in HbAlc levels of
approximately -0.9%.[96]
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when patients
contraindicated to

metformin

Sodium-glucose linked transporter
(SGLT2) inhibitors:

Canagliflozin,

Dapagliflozin,

Empagliflozin

Combination

This class of medication act by
restraining the reuptake of
glucose within the proximal
tubules located in the kidneys,
which results in an increase of
glucose excretion through urine.
[97]

A review of seven randomized controlled trials found that SGLT2 inhibitors significantly decreased HbA1lc levels,
averaging at -0.54% (95% Cl, -0.676 to -0.40) compared to placebo. Moreover, a study of 1,450 people with
diabetes was randomized and double-blind to canagliflozin 300 mg, canagliflozin 100 mg, or glimepiride (6 or 8
mg). It showed a decrease in HbAlc of -0.65% with canagliflozin, -0.74% with canagliflozin, and -0.55% with
glimepiride over a 104-week duration. Additionally, the combination of dapagliflozin with metformin and
sulfonylurea resulted in a significant reduction in HbAlc of -0.86% compared to -0.17% in the placebo group at 24
weeks. Recent research has also shown that SGLT2 inhibitors can lead to an 11% decrease in the development of
cardiovascular events in T2D patients with atherosclerosis, a 23% decrease in heart failure cases, and a 45%
decrease in renal disease.[98]

therapy

Meglitinides: This class of medication works by | A systematic review of 15 randomized clinical trial have proven that meglitinides, such as repaglinide and
o stimulating the release of insulin nateglinide, are effective in managing blood glucose levels in diabetic patients. In comparison to a placebo,

Nateglinide from pancreatic beta cells, like repaglinide has been shown to decrease HbAlc levels between 0.1% to 2.1%, while nateglinide has been

Repaglinide the sulfonylureas.[99] demonstrated to achieve a decrease in HbAlc levels ranging from 0.2% to 0.6%.[100]

Monotherapy or combination
therapy

Alpha-Glucosidase inhibitors (AGl):

This class of medication by
decreasing the absorption of
sugars in the intestine by

A systematic review and metanalysis of 41 studies have proven that compared with placebo, AGI had a beneficial
effect on HAlc acarbose -0.77% (95% ClI ; 0.64 - 0.90) miglitol -0.68% (95% Cl, 0.44 - 0.93) , fasting and post load
blood glucose and post load insulin.[102]
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Acarbose

Miglitol

Combination therapy

inhibiting intestinal alpha-
glucosidase enzymes, which are
responsible for breaking down
carbohydrates into simple sugars
like glucose. This inhibition slows
the digestion and absorption of
carbohydrates, leading to a
reduction in blood glucose levels
rise after meals.[101]
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1.3 Medication adherence
1.3.1 Medication adherence definitions

The definition of adherence is debated in the literature, primarily due to the heterogeneous
terminology used. Different terms used to describe adherence include compliance, adherence,
concordance, and persistence.[103, 104] Compliance was historically the most commonly used
term, and it is defined, according to the International Society for Pharmacoeconomics and
Outcomes Research (ISPOR), as the degree to which patients follow the provider’s
recommendations in the following aspects of medication-taking: timing, dosage, and
frequency.[104, 105] Recently, ‘compliance’ has become less popular as a term because it
suggests that patients are passive in decision-making, indicating an acquiescence to prescriber
authority.[106] However, the term adherence implies the collaboration of patients and
healthcare providers by integrating providers medical opinions and preferences to improve
health outcomes.[107-110] Therefore, it has been defined as the extent to which patients
follow the instructions of a prescriber when taking medicines.[111] Given that ‘adherence’ is
the preferred term currently, it will be consistently employed in this thesis to refer to the
process of taking medication as prescribed.[112] Among the more recent terms is
‘concordance’, which highlights the quality of the interaction between the patient and the
prescriber rather than the behaviour of taking medications and is sometimes mistakenly used
to mean the same as adherence.[103] A fourth term, ‘persistence’, is used in research to refer
to the interval between initiation and the last dose, immediately preceding

discontinuation.[104, 111]

Medication adherence can be also described as the process consisting of three separate, but

interconnected phases: initiation, implementation and discontinuation.[111, 113]
Phase 1: Initiation

Initiation involves a patient obtaining and starting to take a newly prescribed medication
according to instructions.[111] According to a review published by ISPOR, which identified
medication initiation as involving two key steps: the act of prescribing and the act of dispensing
the medication.[114] The process starts with the patient’s initial prescription in a specific
therapeutic category, marking initiation as a period from the moment the prescription is

written to when the medication is first dispensed.[111] Measuring adherence at the initiation
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stage is challenging due to the limited availability of data sources that capture both prescribing
and dispensing actions.[114] Non-initiation, where the patient does not get the medication
dispensed, is estimated to occur in around 4% of patients in a clinical trial setting.[115]
However, this figure is significantly higher in real-world scenarios, where around 28% of new
medication prescriptions are not dispensed, based on an analysis of over 82,000 electronic
prescriptions in an electronic health record system in the US.[116] Medications for long-term
diseases like diabetes, hypertension, and hyperlipidaemia show the highest rates of non-
initiation.

Phase 2: Implementation

Implementation adherence is defined as the degree to which the patient follows the
recommended regimen for dosing, from initiation and ending with the last dose.[111, 113]
Unlike initiation adherence, assessment of implementation adherence does not require
knowledge of the prescribing event. Implementation adherence is commonly discussed in the
literature because it can be measured in a variety of ways.[116] It is commonly measured as
a metric that summarises adherence behaviour over a given period into a single number. The
most used measures are the percentage of days adhered to according to the dosing
instructions, the occurrence of medication breaks, and the time interval between doses.[111,
113] Longitudinal studies are particularly effective in observing the fluctuating nature of
implementation adherence, allowing for a precise determination of when discontinuation

happens.[111]
Phase 3: Discontinuation

Discontinuation is the act of a patient stopping their medication, whether or not this was
clinically recommended. In administrative pharmacy claims databases, it is referred to the gap
between one dispensing episode and a subsequent one (if one occurs) for the same
medication within a certain period of time.[117] The duration of a medication gap is
determined by the maximum days’ supply allowed per refill, which varies according to the refill
policy of the healthcare system. For instance, in the US, a standard supply under an insurance
plan typically covers 30 days, and a gap ranging from 60 to 90 days between dispensing
instances may indicate discontinuation.[117] In contrast, the National Health Services (NHS)

commonly prescribes a 28-day supply, but actual practice may extend beyond this due to
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varying local policies and patient circumstances.[118, 119] The act of discontinuing therapy
initiates the period of non-persistence, but adherence literature often uses both terms
interchangeably.[111] Persistence with a medication regimen includes both the initiation of
the regimen as well as its implementation. As with initiation, persistence is usually represented
as a time-to-event variable.[120, 121] It can be determined as the number of days from when
the medication is first dispensed to when it is dispensed for the last time, adding on the supply

days included in the last dispensing.[117]
1.3.2 Classifications of nonadherence

Adherence is a multifaceted and dynamic concept, influenced by a variety of factors.
Numerous behaviours that could be considered as nonadherence have been the subject of
classification by researchers, recognizing that nonadherence is not binary but exists on a range

as follow:
Primary vs. secondary nonadherence

Nonadherence has been categorised into primary and secondary nonadherence.[122-124]
Primary nonadherence occurs when patients fail to collect their initial prescription for a new
medication, essentially assessing if the first prescription issued is dispensed or not.[122]
Secondary nonadherence refers to the situation where a patient obtains their prescription, but
does not follow the specified instructions for taking it.[122] This type of nonadherence
evaluates the patient’s adherence with the medication regimen once it has been dispensed,

covering all three stages of adherence: initiation, implementation, and discontinuation.[111]
Intentional vs. unintentional nonadherence

The National Coordinating Centre for the NHS has also differentiated medication
nonadherence into ‘intentional’ and ‘unintentional’ categories, a classification that has
provided valuable insight into the complexities of adherence behaviours.[103] Intentional
nonadherence occurs when individuals consciously decide not to follow their prescribed
medication regimen, a choice which may be influenced by their personal beliefs or behaviours.
This decision-making can be considered either logical or illogical. It is a behaviour stemming
from deliberate decisions regarding medication use, shaped by an individual’s beliefs,

behaviours, personal situations, interpretations of medical advice, and their motivation to
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adhere to treatment.[103] Unintentional nonadherence occurs through actions that are not
consciously decided, often influenced by factors such as time orientation, memory capabilities,
and physical challenges. This may manifest as forgetting to take medications, misinterpreting
how to take them, or difficulties in physically taking/using the medicine, like swallowing.
Unintentional nonadherence essentially reflects an individual’s capability to manage their
medication regimen.[125, 126] These adherence behaviours exhibit variability, not only among
different individuals, but also within the same individual over time, highlighting the complexity
of medication adherence. For example, a patient may both intentionally disregard a
medication deemed unnecessary and unintentionally forget to take it, demonstrating how
perceptions of the value of a medication influence the action of taking it. [127] Furthermore,
the likelihood of both intentional and unintentional nonadherence can vary depending on the
complexity of a patient’s prescribed medication regimen.[103] This suggests that the number
of medications prescribed to an individual can significantly impact their adherence behaviour,
adding another layer of complexity to understanding and addressing medication non

adherence behaviours.[128, 129]
1.2.1 Medication adherence measurements

Medication adherence can be measured using numerous ways; however, no gold standard
approach has been established to date.[130, 131] These measures can be categorised based
on what is measured, and how it is measured. Research into these measures shows that they
are designed to gather diverse information on medication adherence,[132] encompassing
aspects such as barriers to adherence,[133] beliefs influencing adherence,[134] and the
patterns of medication taking.[135] To systematically assess these facets, various methods and
tools have been developed and validated.[136] There are two primary categories of

medication adherence measures: direct measures and indirect measures.[136]

e Direct measurements include measuring the concentration of a drug, their metabolites
and/or detection of a biological marker given with drug in bodily fluids, such as blood or
urine, while observing the patient’s administration of their medications.[136]

e Indirect approaches involve an assumption to some extent that the patient has taken the
medication, making them more popular in adherence research due to the direct method

being costly, challenging to perform, and in some cases, potentially invasive[136] These
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indirect approaches can be classified according to the WHO into objective and subjective
measures.

= Subjective measurements encompass methods that require either patient self-
reports or evaluations by healthcare professionals to assess adherence to prescribed
medications.

= Objective measurements employ more quantifiable techniques, such as pill
counting, electronic monitoring of package opening and analysis of secondary

databases such as pharmacy insurance claim or electronic prescription service.[113]

Both measures have advantages and drawbacks, and it is preferred to use them in
combination.[108] The following sections detail the specific methods used for measuring

medication adherence.
Measures based on secondary database analysis: pharmacy refill claims

The frequency of repeat prescriptions, also known as medication refills, documented within
pharmacy administrative databases, has been broadly used in research to assess medication
adherence.[117, 137, 138] Within closed pharmacy systems, such as those found in countries
with universal health coverage, it can provide accurate assessments of medication adherence,
assuming the data is comprehensive and fully detailed.[117] Furthermore, pharmacy refill
claims data can provide an estimate of ‘real world’ adherence across large populations in a
cost-effective and efficient way, depending on the accessibility of such data.[117] It can be also
integrated with clinical information in electronic health record systems. This integration can
assist in calculating adherence at initiation by tracking the first dispensing of a prescription
after it has been prescribed, identifying medication switching through observing modifications
in medication types or dosages over time, and determining therapy discontinuation by
identifying whether patients adhere to or discontinue their medication. Since it can be
calculated longitudinally, this method is ideal for determining adherence to long-term

medications.[117]

Pharmacy refill claims databases have utilised multiple interconnected algorithms to assess
medication adherence.[117] The most frequently used methods are the medication
possession ratio (MPR), the proportion of days covered (PDC), and related measures like
continuous multiple-interval measures of availability (CMA).[117, 137] Primarily, these

formulas are used to assess the implementation phase of adherence. Nonetheless, significant
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variability in how these measures are defined and applied has been observed in the
literature.[117, 137] The MPR is calculated as the total days of medication supplied during the
observation period divided by the total number of days in that period. The inclusion of the
supply from the previous refill can differ depending on the calculation method used.[117] For
example, if an individual with diabetes receives a metformin supply for 90 days within a 120-

day observation period, the MPR would be calculated as follows:

_ Total Days of Medication Supplied

"~ Total Days in Observation Period
MPR = 2 = 0.75
120
This MPR value of approximately 0.75 indicates that this individual had access to metformin
for 75% of the observation period, reflecting partial adherence. MPR close to 1.0 would
indicate better medication adherence, while substantially lower values might indicate

significant issues.

The calculation for PDC involves the number of days that prescription refills cover during a
specific period. This period is typically defined as the time from the first refill to the end of the
measurement period, and it serves as the denominator. The numerator in this equation
represents the actual number of days covered by the prescription refills during this time
frame.[139] The estimate of adherence provided by the PDC is considered to potentially
underestimate the actual adherence. This is because it considers the date of dispensing as well
as the number of days for which the prescription is supplied.[139] In case a prescription is
refilled before the current supply is finished, it is assumed that the new supply will only be
started after the previous supply has been completed.[139] The PDC measure is considered
more accurate than the MPR as it excludes overlapping medication supplies. Consequently,
due to its accuracy and reliability, research and various organisations recommend using this
measure to calculate adherence using pharmacy claims data.[140-143] The Pharmacy Quality
Alliance has chosen a PDC 2 80% as the optimal adherence threshold for long-term conditions,

although there is limited evidence to support this cut-off.[144, 145]

Within administrative databases, continuous multiple-interval measures of medication
availability can be calculated with eight different formulas. An open-source software program

called AdhereR has been recently developed within the R statistical package, which enables

21



the computation of these CMA measures.[146] The longitudinal adherence patterns are also
being identified and visualised using group-based trajectory modelling (GBTM) technique on
the pharmacy refill claims data, a method recently introduced and implemented to analysed
medication adherence in this context.[147-150] GBTM is a statistical method that utilises
groups to estimate the distribution of trajectories within a population.[151]. This method uses
a form of finite mixture modelling to determine an unknown distribution.[151] The models
identify groups, which ought to be regarded as distinct groups within a population rather than
literal entities.[151] A group refers to a set of people who exhibit similar patterns of adherence
behaviour. GBTM involves frequent measurement of adherence at regular intervals (typically
monthly) and grouping individuals based on similar patterns of adherence over time.[147] The
model assumes that any correlation observed in an individual’s adherence behaviour over
time can be fully explained by the adherence trajectory curve estimated for their specific
group.[147] Maximum likelihood is used to calculate model parameters, which allows for
unbiased estimates to be generated even if there are missing data, as long as the missing data

is randomly missing.[151, 152]

Several significant limitations exist in using pharmacy refill claims data to assess medication
adherence. Firstly, refill rates primarily only provide insight into the acquisition of medication,
not on the actual consumption.[117] This approach also fails to capture daily variations in
medication use (e.g., dosing frequency and timing), leaving gaps in a comprehensive picture
of adherence. Moreover, dispensing systems can lose sensitivity when medications are
provided for extended periods, for instance, a 90-day supply is often used in the US,[153]
whereas the NHS generally follows a 28-day repeat prescription model.[154] However, there
are exceptions within the NHS where longer dispensing intervals are used, particularly for
stable long-term conditions.[154] In these cases, the reduced frequency of refills results in
fewer data points from dispensing records, potentially limiting the accuracy of adherence
assessments based on these data.[153] Additionally, data on medications not covered by the
pharmacy program, such as over-the-counter medicines, are typically not recorded in most
countries, including the NHS prescription databases.[117, 155] This omission can lead to
incomplete adherence assessments, as patients may use over-the-counter options that are not
captured in their medication records. The presence of prescription charges in the NHS, unless

exempt, in the UK may also impact the accuracy of adherence calculations.[156] To avoid these
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charges, patients may choose to purchase certain medications over-the-counter, resulting in
gaps in prescription data. Despite the standardised NHS prescription charge and not a co-
payment per medication, as in some other countries, it can affect patient behaviour regarding
medication acquisition. In other healthcare systems like the US, co-payments can also affect
the accuracy of database adherence measurements. Some reimbursable medications can be
purchased without a prescription by patients outside of the pharmacy program, which can
reduce costs. Both scenarios demonstrate how out-of-pocket costs can cause patients to
obtain medications through alternative means, resulting in incomplete prescription records
and affecting the precision of adherence calculations.[117] Furthermore, if patients receive
their medication during hospital stays, it could influence adherence estimates based on
community pharmacy dispensing records. The integration of hospital and community
pharmacy records varies by NHS trust in the UK.[157] If healthcare records are not fully
integrated, medication dispensed in hospitals may not be reflected in community pharmacy

data, resulting in inaccurate adherence measurement.[158]
Measures based on using electronic medication packaging (EMP) devices

EMP devices, defined as adherence-monitoring tools integrated into the packaging of
prescription medications, offer a variety of features despite the differences among available
models. Common characteristics include: (i) logging dosing events and maintaining adherence
records; (ii) providing audiovisual alerts for the next dose; (iii) featuring digital displays; (iv)
enabling real-time adherence tracking; and (v) supplying feedback on adherence
behaviour.[159] These features are preferred by users in the order listed, although not every
device includes all these functions.[136] However, the capability to record adherence
behaviour stands out as critical for analysing adherence patterns and designing personalised
intervention strategies. Among these, the Medication Events Monitoring System (MEMS)
stands out as the EMP device most frequently utilised in studies on medication
adherence.[136] MEMS integrates micro-circuitry within pharmaceutical packaging, enabling
the detection, time stamping, and recording of actions necessary to release a dose of
medication.[160, 161] This system records each instance of a medication container being
opened, thus obtaining a measure of medication adherence in chronological order.[162]
MEMS provide accurate estimates of medication adherence, unaffected by the recall or social

desirability biases often seen in self-reported adherence measures. These tools enable

23



longitudinal assessments of adherence, allowing for real-time intervention in cases of
nonadherence. They also offer the ability to identify the exact phase of nonadherence, be it
initiation, implementation, or discontinuation, more accurately than other methods.[161]
However, the utilisation of MEMS comes with significant drawbacks. They are expensive and
time-consuming to administer effectively.[163, 164] Additionally, the physical design of these
devices can lead to operational challenges, such as difficulty in opening the device or the
potential for taking multiple doses by mistake, which can impact the accuracy of adherence
estimates.[120, 164] A critical limitation of MEMS is their inability to confirm actual ingestion
of medication. Studies have found that 75% of users do not use MEMS correctly, with some
removing multiple doses at once.[165] Furthermore, the use of MEMS introduces ethical
concerns related to the management of large volumes of detailed electronic data, particularly

the risk of possible breaching patient confidentiality.[166]
Self-report measures

Medication adherence can be self-reported through a variety of methods, including scales,
guestionnaires, diaries, and patient interviews.[136, 137] Among these, numerous self-report
measures, mainly questionnaires, have been developed [167, 168] For instance, the Morisky
Medication Adherence Scale (MMAS) is one of the most commonly used validated
questionnaires that assess medication adherence by asking patient questions that address
common adherence-related issues such as forgetfulness, carelessness, and intentional
skipping of doses.[169] Interviews and diaries are also utilised as self-reporting formats to
collect detailed patient adherence information. In medication diaries, patients record each
dose taken in real-time, giving a detailed insight into their daily adherence and highlighting
missed doses or changes in their daily medication taken from the prescribed regimen. Patient
interviews, such as semi-structured interviews, allow healthcare providers and researchers to
explore the personal factors that affect adherence more deeply.[168, 170, 171] These methods
are widely utilised in clinical and research contexts to evaluate medication adherence, due to
their low cost and ease of implementation.[132, 138] However, these are subjective measures,
and prone to recall bias. For example, when completing a questionnaire or conducting an
interview, patients may forget about a missed dose earlier in the week, resulting in
overestimating adherence. The information derived from adherence scales can vary, with

some scales more effective at identifying the reasons behind nonadherence rather than
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qguantifying its degree.[136] Some self-report scales do not specify a time frame, limiting
adherence assessment to a singular point in time. Nonetheless, longitudinal adherence
assessments can be achieved through repeated measurements at various intervals. Utilizing
diaries, patients can document their medication use either daily or weekly, which enables the
measurement of adherence over that specific period. The accuracy and comprehensiveness of
patients’ self-reported data are essential to guarantee the reliability of these assessments.
However, when measuring adherence to multiple medications, the specificity of self-reported
measures might be limited.[136] These measures have been widely reviewed across the
literature.[172] It was found that questionnaires and diaries showed the highest correlation
with electronic monitoring methods, while data derived from interview methodologies
exhibited the greatest level of unexplained variation.[173] The high level of unexplained
variance in interviews could result from the social desirability bias that often accompanies
face-to-face interactions.[130] Nevertheless, interviews vyield detailed data narratives,
capturing insights and topics that other methods might not uncover. Furthermore, it is
inappropriate to compare qualitative adherence assessment techniques with interview

methods, as they are grounded in different research philosophical frameworks.[167, 168]

The use of self-reported methods for assessing medication adherence has several limitations.
While these methods, including questionnaires, offer the advantage of being quick to
administer and cost-effective for large-scale surveys, and postal questionnaires can be
anonymised to improve confidentiality and reduce social desirability bias, they come with
substantial challenges.[172] The collection of comprehensive data can be complicated by
missing data caused by incomplete responses and low response rates, particularly in
unsolicited postal surveys.[174, 175] The lack of objectivity and vulnerability to external
influences, such as the underreporting of medication nonadherence by patients suffering from
depression,[173] further question their validity.[138] Social desirability bias, where individuals
may be reluctant to admit nonadherence to avoid negative self-presentation, is a notable

issue.[138]
Direct measures

Therapeutic drug monitoring (TDM) is a direct and objective method for measuring medication
adherence through the systematic clinical laboratory evaluation of a specific chemical
substance at predetermined intervals. By measuring these levels, TDM assists healthcare
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providers in identifying whether the patient is taking the medication as recommended and
whether dose modifications are required to achieve or maintain therapeutic drug
concentrations.[120, 138] TDM is particularly valuable for drugs with a narrow therapeutic
index, as it aids in customising individual dosing regimens. However, the accuracy and
reliability of TDM as an adherence measure are influenced by the drug’s half-life, making it a
time-sensitive process. A notable challenge to TDM’s validity is ‘white coat’ adherence, where
patients temporarily improve their adherence before a clinic visit, potentially skewing the
steady-state concentration measurements.[176] Additionally, TDM is a costly technique that
requires extra personnel for sample collection and testing, generally making it suitable

primarily for clinical trials.[138]
Pill counts

Pill counts are an indirect method for assessing adherence, which includes counting the dosage
units taken between visits to the clinic or between two scheduled appointments. The
adherence ratio can be then calculated by comparing this number with the number of units
the patient has received.[136] It can be also done during unscheduled home visits or by asking

patients to count their remaining pills over the phone.[131]

Pill counts have emerged as the second most frequently utilised method for assessing
medication adherence after self-report methods, as it is considered simple and inexpensive
method.[138] Although studies examining both concurrent and predictive validity have
supported the use of pill count measures for assessing adherence,[131] it has several
disadvantages. This method can underestimate adherence since the dispensed date is the
denominator without considering the possibility of surplus medications. This is particularly
true among those with long-term conditions as patients often refill their medication before it
runs out.[136] Moreover, pill counts have been found to overestimate adherence for a variety
of reasons, including being susceptible to manipulation.[164] Patients may, for example,
intentionally remove medication before a scheduled pill count to avoid any suspicion of
nonadherence.[138] even though pill count relies on the same assumption as MEMS,
specifically that removing the dosage unit is equivalent to taking the medication, pill count
does not indicate a medication-taking pattern.[177, 178] When the correct number of dosage

units are removed from the container, the patient does not necessarily consume the
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medications. Additionally, pill counting is unable to identify the causes of adherence as well as

to identify the pattern of adherence.[164]
1.3.3 Medication adherence influencing factors

Several factors have been identified as potentially impacting adherence to long-term
medication regimens.[127, 179, 180] According to the WHO, five factors are known to
influence medication adherence: treatment-related factors, condition-related factors,
healthcare system factors, socioeconomic factors and patient-dependent factors.[181] The
interconnections between these factors are strong and can influence each other, as well as the
choices patients make about their adherence. For instance, the level of a patient’s health
literacy can impact their understanding of medication, potentially causing confusion about
dosage instructions and leading to lower medication adherence.[182, 183] These factors are

reviewed and discussed below.
Treatment related factors

Several factors related to treatment may impact medication adherence, including complex
medication regimens, adverse effects experienced by patients, dosing frequency, the number
of medications prescribed, treatment duration, success or failure of previous treatments,
unpleasant tastes, and practical issues.[108] Specifically, adverse effects and medication
regimen complexity have been commonly reported as barriers to adherence to antidiabetic

medication. These factors are reviewed and supported by the literature below.

The experience of adverse effects can have a significant impact on the adherence to
medication.[184] According to a recently published scoping review of qualitative research on
medication adherence among people who have long-term diseases, many of which focused
on diabetes, one of the most common barriers to medication adherence is adverse effects.
Additionally, concerns about these effects can result in some patients stopping their
medication, altering their regimen independently, or skip starting the medication
entirely.[185] Additionally, a cross-sectional study conducted among people with type 2
diabetes to identify factors affecting medication adherence revealed that the majority
reported concerns regarding the adverse effects of medication, which were commonly

reported as a barrier to medication adherence.[186]
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There was also consistency across literature regarding the link between medication adherence
and medication regimen complexity. A review was conducted to explore the effects of
medication regimen simplification on adherence and clinical outcomes in people with long-
term medical conditions, with some studies focusing specifically on those with diabetes. Most
simplification strategies, including combinations of fixed doses and once daily dosing, resulted
in an improvement in medication adherence, although it is unclear whether this improvement
was sustained over time.[187] The results of this review are supported by a study conducted
on people with type 2 diabetes in Ethiopia, which concluded that medication regimen
complexity might influence adherence and simplifying the medication regimen such as dosing

frequency and dosage forms could also have a significant impact.[188]
Condition related factors

Several condition-related factors have been associated with adherence behaviour, including
the characteristic features of an illness, such as symptom severity or visibility, duration since
diagnosis or the chronicity of the illness, history of hospitalisations, the extent to which it
causes disability, and the rate of progression or overall prognosis.[108] An individual’s
perception of risk and beliefs about the necessity of adhering to their treatment plan may
influence the impact of these factors on adherence.[108] In support of this, Mann et al.
explored how disease beliefs influence adherence to diabetes medications. They found that
people who believed they only had diabetes when their blood sugar was high, or who felt that
medication was unnecessary when glucose levels were normal, were significantly more likely

to be nonadherent.[189]

Medication adherence and disease severity have been also studied, and some research
suggested that there was a significant relationship between them. As shown in a meta-analysis
conducted by DiMatteo et al., which explored the relationship between health beliefs, disease
severity, and patient adherence, a total of 122 studies examined medication adherence in
people with a wide range of medical conditions, including long-term ilinesses such as diabetes,
hypertension, acquired immune deficiency syndrome (AIDS), and cancer. The analysis found
that medication adherence is positively correlated with patients’ perception of the severity of
their disease.[190] A study has examined the relationship between disease severity, health
beliefs, and medication adherence among patients with AIDS, revealing a correlation between
disease severity and medication adherence.[191] There are also links between medication
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adherence and the presence or severity of asymptomatic diseases, like hypertension,
hyperlipidaemia or asthma, where symptoms can fluctuate.[184] People with such conditions
may be less motivated to take their medications as they may not experience immediate
observable benefits from them.[192] Conversely, studies have shown that patients who
experience significant improvement in symptoms due to medication typically exhibit higher
levels of adherence.[184] For instance, there is a strong correlation between adherence to
medication and the presence or absence of symptoms in people with asthma or cardiac
disease, who may perceive this connection and modify their medication intake based on
it.[193] Further, primary prevention patients are less likely to adhere to their medication than
secondary prevention patients.[194] This could be due to a lower perceived need, as primary
prevention patients frequently do not experience symptoms or consequences immediately,
making them less motivated to continue taking their medications over time.[194] In line with
the previously described evidence, in the context of diabetes, where complications often
develop silently over the years, patients’ perceptions of disease severity and misconceptions
about the need for continuous medication (even when blood glucose appears controlled) have

both been reported to impact adherence.
Healthcare providers and system related factors

There are several factors relating to health care systems and health professionals that may
influence medication adherence. These include health care accessibility, the cost of care,
inadequate medicines availability, continuity of treatment, patient-healthcare provider

relationships, limited consultation time, and communication.[108]

The relationship between the health professional and patient, mainly the skills and
communication style of the professional, is one of the most well-researched factors. Based on
a meta-analysis, patients experiencing inadequate communication from their physician have a
19% increased risk of not adhering to their treatment regimens compared to those whose
physicians communicate effectively with them. Furthermore, physicians who received
communication training showed significant improvements in patient adherence with odds of
patient adherence 1.62 times higher than those when a physician did not receive such
training.[195] Additionally, patients who are satisfied with physician-patient communication
are more likely to adhere to their medication regimen.[196] Other aspects of the patient-
healthcare provider relationship, such as personal interactions that encompass friendliness
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and approachability, the capability to show empathy, elicit and respond to patients’ concerns,
the healthcare professional’s attitude towards patients, the degree of trust and satisfaction
with the professional, as well as the length and regularity of interactions, have been explored
in research.[197] Particularly for people with diabetes, it has also been reported that patients
who have multiple doctors prescribing for them and who utilise more than one pharmacy have
lower adherence rates, likely because of poor relationships with healthcare providers.[198]
The critical role of communication and the relationship between people with different long
term conditions and health professionals in improving adherence is further supported by
qualitative studies involving both patients and providers.[199-201] Building on these evidence,
clear communication and strong provider relationships have been reported to influence

adherence among people with diabetes.
Patient related factors

Patient-related factors encompass, according to the WHO, available resources, knowledge,
attitudes, and beliefs about the illness or therapy, anticipation of the treatment outcomes,
motivation, and perceptions of their self-efficacy to participate in the disease treatment
plan.[108] These internal factors are significantly influenced by context and background.
Additionally, these factors interact with each other, making the understanding of suboptimal
adherence causes more complex.[108] Some of these factors, reviewed and supported by

literature, are described below.

The relationship between medication adherence and patients’ medication and health
condition knowledge is not fully understood. Adherence requires a certain level of knowledge,
including understanding the health condition, their medication’s purpose, how to take it
(dosing instructions), possible adverse effects, and how essential it is to take prescribed
medication consistently. Furthermore, patients need skill sets to use this information
effectively, such as organising their medications, adapting daily routines to accommodate
medication schedules, recognising adverse effects and responding appropriately. The
relationship between medication adherence, clinical outcomes, and patients’ knowledge of
their health condition and treatment has been explored in some studies.[202-204] For
instance, in people with type 2 diabetes, increased knowledge about diabetes has been
positively correlated with better adherence to antidiabetic medication and better glycaemic
control.[202] Similarly, another study conducted among people infected with human
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immunodeficiency virus (HIV) found an association between low health literacy and a lower
level of knowledge about HIV, lower levels of adherence to antiretroviral therapy adherence,
lower CD4 cell counts, and higher viral loads.[205] However, a systematic review concluded
that there is little data to support a link between patients’ knowledge of their medication
schedule and their adherence.[198] Furthermore, reports have indicated that a lower level of
knowledge about diabetes is associated with a higher level of adherence to oral hypoglycaemic
medications.[206] Some research suggests that although knowledge is necessary, it alone is

not sufficient to ensure adherence behaviour.[103]

lliness-related beliefs and attitudes towards medications play a major role in motivation to
take medications as directed.[207] Several beliefs about illness associated with better
adherence have been identified in the literature. Among them are the belief that an illness or
its consequences pose a significant threat, and the feeling of vulnerability to illness or its
consequences.[184] According to a meta-analysis, adherence and patients’ perceptions of
disease severity are strongly correlated. There was about a threefold increase in adherence
odds among patients who believed their disease was severe and potentially dangerous.[190]
Qualitative data also supports this finding, showing that patients who experienced a heart
attack or stroke are more likely to take hypertension medications as prescribed.[208]
Conversely, believing that an illness is uncontrollable may act as a barrier to medication

adherence.[184]

Attitudes towards medications play a crucial role in predicting adherence, more so than clinical
or socio-demographic factors. It has been proven that a significant relationship exists between
medication-related beliefs and adherence behaviours across different types of illnesses.[193]
Higher adherence rates are associated with a greater perceived need for medication, while
lower adherence rates are linked to heightened concerns about medication.[193, 206, 209]
Beliefs about the need for medication can be influenced by the symptoms experienced and
the overall perceptions of the iliness. Various concerns may lead to medication nonadherence,
including worries about potential adverse effects, fears of becoming dependent on it, or
concerns that medication effectiveness may diminish over time.[184] A review of qualitative
studies found that medicines-related concerns accounted for most nonadherence issues.[210]
Besides the perceived necessity for and concerns related to medicines, adherence can also be

influenced by patients’ perceptions of their self-efficacy to participate in the disease treatment
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plan.[184] Self-efficacy is an individual’s belief in their ability to perform the behaviours
required to achieve a desired outcome successfully.[211] It is a critical concept from Bandura’s
Social Cognitive Theory, which states that individuals who believe they can perform a
behaviour are more likely to engage in and persist with it.[212] Several systematic reviews have
provided evidence that patient self-efficacy plays a positive role in determining the level of
adherence to treatment plans - where patients with higher levels of self-efficacy are more likely
to adhere to their treatment regimens.[207, 213] Importantly, in diabetes, these patient-
related factors—knowledge about the disease, beliefs regarding its severity and
consequences, and self-efficacy in daily management—are especially critical factors

influencing adherence.
Socioeconomic factors

The WHO reported a wide range of socioeconomic factors influencing adherence, including:
poverty, low educational level, illiteracy, unemployment, insufficient social support, unstable
housing conditions, significant distance from healthcare facilities, costly transportation, high
medication costs, family instability, fluctuating environmental conditions, and cultural as well
as lay beliefs about illness and treatment.[108] Among these, factors such as education,
income, employment status, social class, and health literacy have been extensively examined
in the literature for their potential impact on adherence. Reviews have provided some
evidence of a link between nonadherence to medication and factors like unemployment, and
inadequate medical coverage.[207] Furthermore, a meta-analysis has indicated a positive, but
weak, association between education, income, and medication adherence.[214] However, a
review of several studies did not find a correlation between nonadherence, education, and
unemployment.[184] Certain studies have identified a positive correlation between low health
literacy levels and poor medication adherence.[182] Yet, a systematic review focusing on
medication adherence among older people with cardiovascular disease and diabetes found no

clear correlation between health literacy level and medication adherence.[215]

Socioeconomic deprivation is also among the SES factors that have been reported in the
literature to have influenced medication adherence negatively in people with different medical
conditions.[216-219] For instance, the Aston Medication Adherence Study examined
medication nonadherence to medications prescribed for various long-term conditions,
including diabetes, dyslipidaemia, and hypothyroidism. This study identified socioeconomic
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deprivation as a significant predictor of medication nonadherence, in which people from areas
with high socioeconomic deprivation had significantly lower adherence rates compared to
people in the least deprived area.[216] Kurdi et al., found similar patterns when they
investigated factors influencing adherence to antihypertensive medications in the UK using the
Townsend Deprivation Index. The study revealed that those in the most deprived

socioeconomic quintiles had significantly lower adherence levels, as measured by PDC.[217]

The evidence concerning the associations between adherence and sociodemographic
variables such as marital status, age, ethnicity, and sex varied greatly. Despite the
documentation of inconsistent relationships, no definitive trend has been established in these
associations.[108, 197, 198, 207] Systematic reviews and meta-analyses across a broad range
of studies have concluded that there is no significant association between age, sex and
medication nonadherence.[184, 198, 214] This relationship, however, can be highly context-
dependent. For instance, in a study carried out in the UK, it was found that older adults with
epilepsy exhibited higher medication adherence than younger individuals. Younger individuals
may feel ‘different’ because their peers do not understand their condition, which can lead
them to deny their illness and consequently not adhere to their medication.[220] Conversely,
a study by Balbay et al., conducted in Turkey among people with tuberculosis found that
younger people were more adherent to treatment than older patients, which was attributed
to the low education level of the older adults.[221] Nonetheless, ageing is reported to
negatively affect adherence due to several age-related factors, including a high prevalence of
physical and cognitive impairments, the presence of comorbidities, increasing polypharmacy

and the complexity of medication regimens.[108]

Medication adherence in people of different races and ethnicities who use medications to
manage their long-term illnesses is a topic that has been examined in several studies. Two
observational studies have investigated medication adherence in multi-ethnic patients with
heart failure in the US, [222] and Singapore.[223] The study conducted in the US concluded
that acceptable rates of adherence are low among people from the following ethnic groups:
Native Americans, Blacks, Asians, and Hispanics, compared to Whites, even after controlling
for demographic variables such as income and educational level.[222] In contrast, the study
conducted in Singapore reported that ethnicity was not a significant predictor of medication

adherence.[223] The inconsistency of these findings may be attributed to the fact that some
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ethnicities belong to minority groups, which are negatively associated with medication
adherence according to a systematic review conducted to identify factors influencing
medication adherence.[224] This review reported depression, belonging to ethnic minorities,
age, and co-payment as factors negatively associated with medication adherence.[224] The
impact of ethnicity on medication adherence has also been investigated in people with
cardiovascular disease across several cross-sectional studies.[225-227] Lank et al., reported
that there was no difference in adherence to the five classes of preventive medicines used
post-cerebrovascular accident for people of Mexican American and non-Hispanic White
ethnicities.[225] In contrast, data from other studies have shown that adherence to the
medication used for primary or secondary prevention of stroke differed significantly among

ethnic groups.[226, 227]

Previous research in this field has predominantly focused on exploring adherence to
antidiabetic medication across various races and ethnicities. In an update of a systematic
review regarding racial differences in medication adherence among people living with
diabetes, Adams et al., concluded that the relationship between adherence and ethnicity
continues to exist over time; health literacy and cost of therapy may explain this
relationship.[228] Factors associated with the poor adherence of people with diabetes taking
three different medication classes have been identified through a retrospective observational
study on people from six ethnic groups (White, native Hawaiian, Japanese, Chinese, Filipino
and mixed race). This study found that there was a significant difference in adherence to these
medication categories among the ethnic groups. For instance, the people from Hawaiian
ethnicity and those from other groups (White, Chinese, Filipino and mixed race) were
significantly less adherent to antidiabetic and antihypertensive medications than the people

of Japanese ethnicity.[229]

In addition, ethnic differences in adherence have been explored among US veterans with type
2 diabetes. A study revealed that medication adherence as assessed by the annual MPR
differed significantly by the ethnicity of patients, irrespective of their demographics, metabolic
control, and comorbidities.[230] The role of ethnicity in adherence to medication for chronic
psychiatric conditions, and factors associated with adherence to those medication, has also
been recognised.[231] Opolka et al., assessed the association between ethnicity and

adherence to antipsychotic medication in people from three ethnic groups (White, Mexican
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American, and African American) with schizophrenia. Antipsychotic medication adherence was
measured by calculating the number of days the patient had a supply of medication over the
course of one year, which was summed to obtain the total number of adherent days. The
outcome of this study showed that people of White ethnicity had higher adherence days
compared to people from Mexican American and African American ethnicities; this difference
was statistically significant (p < 0.001).[231] In summary, while the impact of socioeconomic
factors on medication adherence varies across contexts and conditions, evidence consistently
suggests that in diabetes, socioeconomic deprivation, health literacy, and ethnicity can play a

pivotal role in shaping adherence.
1.3.4 Medication Adherence in people with diabetes
What is already known?

Medication adherence plays a crucial role in the effective management of diabetes, as
improved adherence contributes directly to achieving glycaemic control, which in turn leads
to preventing or delaying both acute and chronic complications and reducing the risk of
mortality.[232] The WHO has emphasised that ‘increasing the effectiveness of adherence
interventions may have a far greater impact on the health of the population than any
improvement in specific medical treatment’.[108] Several studies have shown a strong
association between medication adherence and achieving glycaemic control in people with
diabetes.[233, 234] For instance, Lin et al., found that people with lower adherence to oral
antidiabetic medication, specifically a PDC of 40%, had a significant association with higher
Haemoglobin A1C (HbA1c) levels. In these patients, HbAlc increased by 0.4 (95% Cl, 0.2 to
0.5).[233] Another example of this provided by a cross-sectional survey carried out in Japan
among people of Japanese ethnicity with type 2 diabetes to assess the effect of medication
adherence on glycaemic control. The result of this study showed that there is a negative
association between 8-item MMAS and HbAlc level (beta —0.13, 95% Cl — 0.15to — 0.02, p =
0.012).[235] This is also exemplified in work undertaken by Mosen et al., to examine the
correlation between adherence to oral antidiabetic medication and glycaemic control. The
findings of this study are consistent with the previously mentioned studies. People with a
higher adherence rate (PDC 80% or more) were more likely to have better glycaemic control
(OR 0.54, 95% Cl, 0.50 to 0.59) compared with other groups with lower medication adherence
rates.[234]
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Medication nonadherence also negatively impacts morbidity, mortality rates, and risk of
hospitalisation.[181, 236] A recent study assessed the influence of antidiabetic medication
adherence on all-cause mortality and new-onset diagnosis of cerebrovascular disease (CVD)
and myocardial infarction in patients with type 2 diabetes over nine years. After adjusting
socioeconomic and clinical variables, the results of this study revealed that the all-cause
mortality and risk of the CVD were 1.4 times (adjusted hazard ratio 1.45, 95%, Cl, 1.36 - 1.54)
higher in patients with the PDC <0.20 compared to those with the PDC >0.80.[12] Similarly, a
meta-analysis examined the association between adherence to type 2 diabetes medication
and the risk of cardiovascular disease, all-cause mortality, and hospitalisation. It analysed eight
observational studies with a total of 318,125 people with type 2 diabetes. Results indicated
that people with a higher medication adherence rate (greater than 80%) had a 38% decrease
in all-cause mortality (RR 0.72, 95% Cl 0.62 to 0.82) and a 10% reduction in hospitalisation (RR
0.90, 95% Cl 0.87 to 0.94) compared with those with low adherence rates.[74]

Furthermore, adherence to antidiabetic medications was linked to lower healthcare costs.
Curtis et al., Investigated the relationship between adherence to antidiabetic medication and
all-cause medical costs, acute care resource utilisation, and acute complications in people with
type 2 diabetes. According to the study, people who adhered to their medications had
significantly lower acute care and outpatient costs. Moreover, adherence was associated with
significant improvements in acute care outcomes, including reduced hospitalisations (17.65%
vs. 22.71%; p<0.0001) and emergency department visits (38.47% vs. 45.61%; p<0.0001).
People who adhered had fewer hospital admissions (0.27 vs 0.40; p<0.0001), emergency visits
(0.83 vs 1.23; p<0.0001), and shorter hospital stays (1.25 vs 2.16 days; p<0.0001).[237]
Although medication adherence is crucial to diabetes management, adherence to antidiabetic
medication remains suboptimal,[85] leading to inadequate glycaemic control.[238] This
contributes to a higher prevalence of diabetes related complications, increased mortality, and
poorer health outcomes,[232, 238] particularly among minority ethnic groups and people
from socioeconomically deprived backgrounds, who are reported in the literature to be

disproportionately affected.[32, 41, 47-49]
What’s unknown?

Considering the significant ethnic disparities in diabetes prevalence and outcomes, where
some ethnic groups are more likely to experience severe complications from diabetes as well
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as higher incidence of diabetes, it is essential to explore how ethnicity influences medication
adherence. Despite extensive research into various factors affecting adherence, ethnicity is still
not fully understood. This knowledge gap is crucial, as a better understanding of this influence
could inform the development of targeted medication adherence interventions tailored to the
needs of each ethnic group. Addressing this gap may eventually help to reduce health
disparities and improve clinical outcomes for people with diabetes. Therefore, this PhD aims
to explore the association between ethnicity and adherence to antidiabetic medications and

identify ethnicity-related factors, which will aid in understanding this association.
1.4  Ethnicity

As this thesis aims to address the gap in understanding how ethnicity affects medication
adherence among people with diabetes, it is essential to provide a clear definition of ethnicity

and a description of how it will be reported throughout the thesis.
1.4.1 Overview and definitions

The term ethnicity is derived from the Greek word ‘ethnos’ which means a nation.[239] It is
multifaceted characteristic that refers to the group of people who identify with specific shared
characteristics, including geographical and ancestral origins, but with a significant emphasis
on cultural and religious tradition, as well as language.[240] In relation to this concept, a
person from an ethnic minority is someone who is part of a larger community or country,
distinguished by its distinctive cultural, religious, and linguistic characteristics, that
differentiate them from the majority population (these definitions were followed for this
thesis).[241] Ethnicity is considered more ethically and scientifically sound when using it in
research on health-related behaviours, such as medication adherence.[242, 243] It is different
from race, nationality, religion, and migrant status; however, it may include aspects of these
concepts as well. Despite the conceptual differences between race and ethnicity, there are
some areas of overlap. For example, race, according to Merriam-Webster, has been defined as
‘any one of the groups that humans are often divided into based on physical traits regarded as
common among people of shared ancestry’.[244] Additionally, ethnicity, nationality, and
migrant status are concepts that should be considered in isolation; for example, people from
the Indian subcontinent who move to the UK might have British nationality, but still belong to

specific ethnic groups, like Sikh Punjabis.[242] Their UK-born children may identify with their
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parents’ ethnic group, adopt broader ethnic categories such as Indian, Asian, or Black, or even
develop an additional ethnic identity that reflects their integration into the host society.[242]
Ethnicity and religion are also separate; religion is considered a significant component of

ethnicity, giving individuals a strong sense of cultural and social identity.[242]
1.4.2 Ethnicity data reporting in the thesis

In this thesis, Chapter 2, which constitutes the systematic review, ethnic groups are
represented in accordance with their description and classification in the original primary
studies. In Chapter 3, encompassing the meta-ethnography and systematic review, the term
‘minority ethnic communities’ (populations that are numerically smaller and possess distinct
ethnic, religious, or linguistic backgrounds compared to the majority population within the
country where the research was conducted) is utilised. In Chapter 4, primary qualitative
research conducted in the UK, the studied ethnic groups are categorised and represented
according to the classifications published in the 2021 Census of England and Wales.[245]
Further, in Chapter 5, where the researcher conducted primary qualitative research in Saudi
Arabia, the studied ethnic groups are categorized and represented according to the
classifications published in the 2021 Census,[246] and the 2015 National Content Test

conducted by the US Census Bureau.[247]
1.5 Aim and Objectives of the PhD programme of work

1.5.1 Aim

The overarching aim of this PhD is to explore the relationship between ethnicity and adherence
to antidiabetic medication among people with diabetes, and to identify the ethnicity-related

factors contributing to this relationship.

1.5.2 Key Objectives

1. To explore whether adherence to antidiabetic medications differs by ethnicity among
people with diabetes, by reviewing quantitative evidence.
2. To identify the key barriers and facilitators of antidiabetic medication adherence among

minority ethnic communities, by synthesising qualitative findings from the literature.
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3.

4.

To explore ethnicity-related factors from the perspectives of both minority ethnic
communities and the majority population within the context of socioeconomic
deprivation by using qualitative methodology.

To make recommendations informed by the identified findings that guide the design of
future interventions aimed at improving medication adherence in the studied ethnic

populations.
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Chapter 2. Ethnic disparities in medication adherence? A systematic review examining

the association between ethnicity and antidiabetic medication adherence

40



The literature review presented in Chapter 1 provided a valuable overview of the significance
of optimising medication adherence in people with diabetes. This optimisation can be
achieved by understanding various factors that influence adherence, particularly those that
are understudied, such as ethnicity. It has been shown in Chapter 1 that there is conflicting
evidence regarding the relationship between ethnicity and medication adherence. As part of
the next stage of investigation, a systematic review was conducted to further understand the
influence of ethnicity on adherence to antidiabetic medications. The aim of this chapter was
to systematically review existing literature in this area, with a focus on exploring whether
adherence to antidiabetic medications in people with diabetes varies by ethnicity, and how it
varies among different ethnic groups. This systematic review and narrative synthesis has been
published in PLOS ONE (Appendix 1).[248] The findings from this chapter have also been

presented at the Annual British Clinical Diabetologists Conference in September 2022.
2.1 Introduction

Medication adherence plays a crucial in the management of both type 1 and type 2 diabetes,
greatly impacting treatment outcomes. In type 2 diabetes, adherence to antidiabetic
medication is key for achieving optimal glycaemic control and reducing the future risks of
diabetes related complications.[249] Poor adherence can lead to inadequate glycaemic
control, elevated morbidity and mortality, and increased healthcare costs.[238, 249] For
example, in a study involving more than 11,000 veterans with type 2 diabetes, monitored for
a minimum of five years, a significant correlation was found between suboptimal medication
adherence (defined as MPR < 80%) and inadequate glycaemic control (HbAlc > 8%).[250]
Additionally, a national survey, including 1,198 people with type 2 diabetes, revealed that for
every single point decrease in medication adherence reported on the Morisky Medication
Adherence Scale, there was a corresponding increase of 0.21% in HbAlc levels.[251] This
decrease in adherence was also linked to a 20.4% increase in emergency visits, and a 20.9%
increase in hospitalisation.[251] Furthermore, a study of 15,984 patients from general
practices across the UK, all treated with oral antidiabetic medication, found that poor
medication adherence and missing clinical appointments each independently contributed to a
significant rise in the risk of all-cause mortality, showing a 1.6-fold increase.[252] Similarly,
improved glycaemic control and reduction of acute complications in people with type 1

diabetes has been linked with improved adherence to insulin therapy.[253-255] There are,
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however, many factors that affect adherence to antidiabetic medication, including disease-
related (e.g., the course of the illness and presence of other long-term conditions) and
treatment-related factors (e.g., complex therapy, adverse effects, and polypharmacy).[108,
181, 256] Moreover, such factors can also be influenced by information accessibility and
transparency, community support, beliefs and attitudes towards a healthy lifestyle, the
patient—healthcare provider relationship, mental health, and self-efficacy.[257] Furthermore,
patient characteristics, such as socioeconomic background and cultural beliefs, also have
potential to influence how people adhere to their medicines.[108] One such patient factor that
has seldom been studied in this context is ethnicity. Given there is an increased incidence of
diabetes in certain ethnic groups,[258] it is important to establish if, or how, adherence to
diabetes medication varies by ethnic groups, as discussed thoroughly in Chapter 1. This
systematic review, therefore, aimed to explore whether medication adherence to antidiabetic

medications in people with diabetes varied by ethnicity.
2.2 Methods
2.2.1 Protocol registration

This systematic review was registered with PROSPERO (CRD42021278392, Appendix 2) and
conducted with the ‘Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA)’ guidelines.[259]
2.2.2 Search strategy and study selection

A systematic and comprehensive literature search was conducted in the following electronic
databases: MEDLINE, Embase, CINAHL, and PsycINFO; from inception to June 2022. No search
restrictions were applied to the language or date of publication. Quantitative observational
studies and the quantitative sections of studies with mixed methods, examining adherence to

antidiabetic medications according to ethnicity were eligible for inclusion.

The inclusion criteria of this review were conceptualised by the PICOS (Population,

Intervention, Comparison, Outcome and Study Design) framework:

e Population: people from any ethnic groups with type 1 or type 2 diabetes mellitus.
e Intervention: insulin and/or other antidiabetic medication, including sulfonylureas,

biguanides, meglitinide, thiazolidinedione, dipeptidyl peptidase-4 inhibitors, sodium-
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e glucose cotransporter inhibitors, a-glucosidase inhibitors, and glucagon-like peptide-1
receptors agonists.

e Comparison: people from any other ethnic groups with type 1 or type 2 diabetes
mellitus.

e QOutcome: Medication adherence or persistence, measured by any medication
adherence measure (measures based on the data of electronic databases, self-
reported measures, pill counts, electronic monitoring, and biomedical measures),
reported according to ethnicity.

e Study design: quantitative observational and mixed method studies reporting on

adherence by ethnicity.

The studies were required to measure adherence to antidiabetic therapy in more than one
ethnic group to allow comparison between groups and observe if there is variation in
adherence by ethnicity. Any study only reporting adherence for one ethnic group was
excluded, as were studies that evaluated adherence to all medications used to control diabetes
and other comorbid conditions. Qualitative studies, reviews, editorials, conference abstracts,

and intervention studies were also excluded from the review.

To complement the database searches, a grey literature search (by searching OpenGrey, the
top 150 Google search hits, and Electronic Theses Online Service (EThOS)) was undertaken.
The reference lists of all included studies were hand-searched for relevant papers not retrieved
in the database search. The search strategy is described in Table 3 and 4. N.B. the search
strategy for all databases = [all terms in column 1 linked using ‘OR’] AND [all terms in column
2 linked using ‘OR’] AND [all terms in column 3 linked using ‘OR’] OR [all terms in column 4
linked with ‘OR’]. The initial screening of titles and abstracts was undertaken by one reviewer
(RA), while full-text article screening was conducted by Rayah Asiri (RA) and checked in full by
(AT or AKH). Any disagreement was resolved through discussion and consensus within the

research team. However, no disagreements occurred during the screening process.
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Table 3: Search strategy for Medline, EMIBASE and CINAHL

Medication adherence

Diabetes

glycaemic control

Ethnicity

medication adherence.mp.

diabetes mellitus.mp.

glycaemic control.mp.

ethnicity.mp.

medication compliance.mp.

diabetes Mellitus, Type 1.mp.

glycated haemoglobin A.mp.

ethnic groups.mp.

medication concordance.mp.

diabetes Mellitus, Type 2.mp.

haemoglobin A, Glycated.mp.

race.mp.

medication persistence.mp.

diabetes.mp.

Hb Alc.mp.

Continental Population Groups.mp.

adherence.mp.

insulin dependent diabetes mellitus.mp.

Glycosylated haemoglobin A.mp.

Black.mp.

treatment adherence.mp.

non-insulin dependent diabetes
mellitus.mp.

African Continental Ancestry Group.mp.

type 1 diabetes.mp.

White.mp.

type 2 diabetes.mp.

European Continental Ancestry Group.mp.

Caucasian.mp.

African American.mp.

Hispanic.mp.

Asian.mp.

Asian Continental Ancestry Group.mp.

British Asian.mp.

Asian American.mp.
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South Asian.mp.

Hispanic Americans.mp.

Arabs.mp.

Latino.mp.

Mexican American.mp.

Population Groups.mp.

Minority Groups.mp.

Maori.mp.

pacific.mp.

mixed race.mp.
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Table 4: Search strategy for PsycINFO database

Medication adherence

Diabetes

glycaemic control

Ethnicity

exp Treatment Compliance

diabetes mellitus.mp.

glycaemic control.mp.

exp Ethnic Identity

medication adherence.mp.

diabetes Mellitus, Type 1.mp.

glycated haemoglobin A.mp.

ethnicity.mp.

medication concordance.mp.

diabetes Mellitus, Type 2.mp.

haemoglobin A, Glycated.mp.

race.mp.

medication persistence.mp.

exp diabetes

Hb Alc.mp.

Continental Population Groups.mp.

adherence.mp.

insulin dependent diabetes mellitus.mp.

Glycosylated haemoglobin A.mp.

exp black.mp.

medication compliance.mp

non-insulin dependent diabetes
mellitus.mp.

African Continental Ancestry Group.mp.

type 1 diabetes.mp.

exp white.mp.

type 2 diabetes.mp.

European Continental Ancestry Group.mp.

Caucasian.mp.

African American.mp.

Hispanic.mp.

exp Asian.mp.

Asian Continental Ancestry Group.mp.

British Asian.mp.

Asian American.mp.
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South Asian.mp.

Hispanic Americans.mp.

exp Arabs.mp.

exp "Latinos/Latinas"

Mexican American.mp.

exp European Cultural Groups

Minority Groups.mp.

Maori.mp.

pacific.mp.

mixed race.mp.
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2.2.3 Data extraction and quality appraisal

One reviewer (RA) undertook the data extraction and was checked by another reviewer, Anna
Robinson-Barella (AR-B). Data from each study was extracted using a customised data
extraction form containing the following headings: the study, study aim, intervention,
population, outcomes, key findings, medication adherence measures, and study limitations.
Three reviewers (RA, AT, AKH) undertook quality assessment using two relevant tools: a
checklist for medication adherence and persistence studies, using retrospective
databases,[260] and the Joanna Briggs Institute’s (JBI) critical appraisal tools for cross sectional
studies.[261] The checklist for medication compliance and persistence studies using
retrospective databases was developed by the ISPOR in order to ensure quality and
consistency of such studies. This checklist includes some essential elements, including
guidelines on study design, data sources, inclusion and exclusion criteria, and measurement
of compliance and persistence. The checklist emphasises the importance of clear objectives
and standard definitions for compliance and reliability to increase transparency. Furthermore,
it recommends providing detailed descriptions of data sources, sampling methods, statistical
analyses and calculating compliance measures using standardised methods, such as the MPR
and PDC.[260] While the JBI critical appraisal tool for cross sectional studies includes questions
related to inclusion criteria, study population and setting, measurement validity and reliability,
identification and management of confounding factors, and the appropriateness of statistical
analysis.[261] These two different tools were needed due to the heterogeneity in study designs
among the included studies, as no single validated quality assessment tool was suitable for all
types of observational studies included in this review. This method ensured that all included

studies regarding methodological quality were thoroughly and appropriately evaluated.
2.2.4 Analysis and synthesis

Due to the anticipated heterogeneity of ethnic groups, and measures used for medication
adherence across the included studies, meta-analysis to combine individual study results was
anticipated to be not possible; instead, a narrative synthesis approach was employed to
synthesise the data to identify whether and how adherence to antidiabetic medication differs
among different ethnic groups.[262] The influence of ethnicity on adherence to antidiabetic

therapy was described based on medication adherence measures, used across the included
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studies: measuring adherence using electronic databases, self-reported measures, and pill

counts. Ethnicity was reported according to what is described in Chapter 1, Section 1.4.2.
2.3  Results
2.3.1 Literature search and study characteristics

The initial electronic database searches identified 18,107 citations, and another 22
publications were found from reference lists, citation, and a grey literature search. Following
the removal of duplicates, 17,410 studies were reviewed for eligibility, based on the title and
abstract; from this, 164 studies were selected for a full-text review. After full text screening,

41 studies were included in this systematic review (Figure 1).

All articles were published between 2005 and 2022 and were conducted in nine countries:
United States (n=26),[229, 230, 263-286] New Zealand (n=3),[287-289] United Kingdom
(n=2),[216, 290] Canada (n=1),[291] Malaysia (n=4),[292-295] Singapore(n=2),[233, 296] Brazil
(n=1),[297] Qatar (n=1),[298] and United Arab Emirates (n=1).[299] Most included studies
were retrospective database studies,[216, 229, 230, 233, 263-265, 267-285, 287-291, 293,
296] while the remainder were cross-sectional studies.[229, 286, 292, 294, 295, 297-299] The
sample sizes ranged from 57[293] to 1,888,682 patients,[273] and the mean age of patients
ranged from 14 to 71 years. The terminology used to report participant ethnicity varied across
the studies, such as: ethnicity (14 studies),[216, 233, 263, 287-292, 294, 296-299]
race/ethnicity (16 studies),[229, 230, 266, 268, 269, 271-276, 279, 281, 282, 284, 286] and race
(12 studies).[264, 265, 270, 277, 278, 280, 283, 285, 293, 295] Most studies examined
adherence to antidiabetic medication among people with type 2 diabetes mellitus; only two
studies examined adherence to antidiabetic medications for people with type 1 diabetes
mellitus.[297, 300] Thirty studies used medication adherence measures based on electronic
database data: medication possession ratio, the proportion of days covered, or other measures
centred on a pharmacy database. Of the remaining nine studies, two used pill counts to
measure adherence,[275, 286] while nine used self-reported measures of adherence.[266,

283, 292, 295-299, 301] The characteristics of included studies are detailed in Table 5.
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2.3.2 Quality assessment

Two quality assessment tools were used in this review based on the study design. The first
tool, a checklist for medication adherence and persistence studies using retrospective
databases, was used for the 33 retrospective database studies.[260] All study titles were
descriptive and reflective of the study purpose, and all abstracts provided a short description
of the work. The rationale and scientific background were reported in the majority of studies
except for five, which did not clearly state their objectives.[263, 271, 278, 281, 293] Most of
the articles clearly stated the study design that matched the objectives; only eight did not do
so.[216, 272, 276, 283, 287-289, 296] The data sources were clearly defined in all studies;
however, three papers did not state the time frame for data.[233, 263, 283] Of the 33 studies,
29 clearly stated the eligibility criteria, but 16 did not explain the rationale for these
criteria.[216, 229, 230, 263, 270, 275, 281, 283-285, 288, 289, 291, 293, 296] The method of
medication adherence measurement was clearly described in 25 studies, but, for some
studies, the method of handling the switching of drugs within and between therapeutic classes
was not appropriately explained.[216, 233, 263, 264, 270, 274, 278-282, 284, 285, 289, 291,
296] All studies apart from three,[276, 277, 289] controlled the confounders and clearly
presented their results and discussed the implications of the work (see Appendix 3). The
quality of the eight remaining cross-sectional studies was assessed using the Joanna Briggs
Institute’s critical appraisal tools for cross-sectional studies.[301] All studies clearly defined the
inclusion criteria, study subjects, and settings, but two did not report on strategies to deal with
confounding factors.[266, 294] 40 out of 41 studies used a valid and reliable measure of

medication adherence (Table 6).[297]
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Figure 1: PRISMA flow diagram of included studies.
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Table 5: Study characteristics

Population - . Medication indi
Study . P .. Antidiabetic Key finding
e L. Country | Study Design | Data source (number, ethnicity . L. adherence
citation medication
data) measure
N= 381 Non-Hispanic Blacks were 5 and 6 times more
likely to be low-adherent to OADs than
Trief et al., US Cross- Hispanic Insulin and/or OADS Unannounced pill Hispanif:s Tnt(ﬂgr;(;n;:ﬁliszp;;iclv;h;toes, 0.001)
2022[286] sectional i i count respectively (95% Cl: 2.28 - 11.50, p <0.
Non-Hispanic Black (95% Cl: 2.12 - 15.49, p = 0.001)
Non- Hispanic White
N=249
There was no significant association between
. Chinese
N t C -
asruddin e Malaysia ros.s - Insulin IAQDM ethnicity and adherence to
al., 2021[295] sectional Indian
insulin therapy.
Malay
N= 1595
New Zealand Maori and Pasifika patients had poorer
Data collected European metformin adherence than patients of other
Chepulis et al., | New from 10 general ethnicities.
2020[288] Zealand Retrospective | practices in the | Maori .
database Waikato region. Metformin MPR After adjusted analysis, the difference
Asian remained Maori compared to New Zealand
N Europeans (OR 0.41; 95% Cl 0.30-0.56;
Pasifika P<0.001).
Others
Marshall et al.,
2020[271] Us Retrospective Da.ta from N=19923 Insulin and/or OADs | PDC Non-Hispanic Black (ARR, 1.52; 95% Cl, 1.32—
database Kaiser White 1.74), Hispanic (ARR,
Permanente
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Northern

) i Black 1.28; 95% Cl, 1.15-1.43), and Asian (ARR, 1.14;
California. ) ) 95% Cl, 1.01-1.29) women were more likely
Hispanic than non-Hispanic White women to be
Asian nonadherent.
Other
N=30445
White
. Data from DPP Black Odds of adherence was significantly lower for
\zl\éazllc;F;Oezt]al., us Szgzzzzcuve randomized Metformin Pill count Black participants (HR 0.44; 95% Cl 0.29 — 0.66;
clinical trial. Hispanic P<0.001) compared to Whites.
Other
N=90530
Maori
Pacific
;::kli\lnec;/v After adjusting for all the person- and health-
Horsbureh et New Retrospective | Ministrv of European related factors, the annual MPR for Maori
g 19g[287] Zeatand databa‘;e Health,z _ Metformin MPR (MPR -0.08 ,95% CI -0.08 to 0.07) and Pacific
o national data Asian (MPR-0.09 ,95% CI -0.10 to 0.08) peoples were
collections. Indian lower than Europeans.
Middle Eastern/Latin
American/African
other and Unknown
=232 . . . .
Abdullah et Malaysia CVOS.S' i N=23 Insulin and/or OADs | Validated Malay patients had 1.43 times higher odds of
al., 2019[292] sectional Medication nonadherence to medications than Chinese
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Malay Compliance and Indian patients (95% Cl 1.32-1.74;
Questionnaire p=0.031).
Chinese
Indian others
Pharmaceutical | N=7138 Adh b Nz
Collection erence was significantly higher in the
Database New Zealand (N2) European ethnic group (PDC 64.4 vs. 9.1,20.1,
, , . European and 2.8; P < 0.001).
Kharjul et al., New Retrospective | maintained by OHAS PDC
2019[289] Zealand database the NEV\f Other European Non-adherence was significantly higher in
Zealand’s NZ Miori patients in New Zealand Maori patients (PDC
Ministry of 33.3vs. 48.3,7.6, and 4.8; P < 0.001).
Health. Indian
N=56720
Lor)gitudinal White
Xie et al Retrospective claims data Average adherence rates of blacks and
" us P from a large US- | Asian OADs PDC Hispanics were 4.8 to 6.5 percentage points
2019[272] database . .
based insurance lower than whites (p <0.01).
provider Black
Hispanic
N= 497 There was statistically significant association
between ethnicity and medication adherence
Jannoo and Mala
Cross- y
Khan 2019 Malaysia . | - OADs MMAS (X2=10.660; P=0.031).
[294] sectiona Indian
The Indians had higher medication adherence
Chinese compared with the Malays and the Chinese
N= 148544
Gatwood et Retrospective The Yeterans Except for Asians, all other minorities were less
al,, 2018[265] us databaie Affairs ) White OADs PDC likely to be adherent compared with whites
v electronic ) _ (OR = 0.62; 95% Cl = 0.605-0.645).
health records African American
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& outpatient
pharmacy

Asian
Native American

Hawaiian/Pacific
Islander

N=60327
Royal College of | White
General . . . .
McGovern et Retrospective | Practitioners Asian Non-white ethnicity associated with reduced
al, 2018[290] UK database Research and OADs CMG medication persistence compared to Whites
v ) Black (HR 1.53; 95%Cl 1.47-1.59; P<0.001)
Surveillance
Centre database | Mixed
Other
N= 260
Arab Ethnicity was an independent predictor of
Jaamet al. Cross- ra adhere score (Beta -1.731; 95% Cl -3.153 —
’ t - | li AD ARMS-D ’
2018[298] Qatar sectional Asian nsulin and/or OADs > 0.309; p=0.017). Arab ethnicity was likely to be
non-adherent compared to Asian.
Other
N= 5163
Japanese
Native Hawaiians After adjustment, Filipinos [OR=0.58, 95%Cl
Administrative (0.45,0.74)], Native Hawaiians [OR=0.74, 95%ClI
Tairaetal., Us Retrospective claims data Whites OADs PDC (0.56,0.98)], and people of other race
2017[229] database Hawaii o [OR=0.67, 95%ClI (0.55,0.82)] were significantly
Filipinos less adherent to anti-diabetic medications than
Chinese Japanese

Mixed race and other

race
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N=5163

Chinese
Lee et al Retrospective | Public primar Compared to Indian, patients of Chinese
" Singapore P PrIMAY 1 Malay OADs MARS-5 ethnicity (OR 2.80; 95% CI 1.53-5.15; P<0.01)
2017[296] database care clinic
) had low adherence to OADs.
Indian
Other
N=57
CIir&ic.PaeQiatric Malay
t t
Ying and Shah Malavsia Retrospective Eemrs)l;lr?rjny Chinese Insulin MPR and glycated | Race was not associated with
2017[293] y database Malaysiag haemoglobin adherence(p=1.000)
Medical Centre Indian
Others
N= 30445
Administrative | Japanese
lai t A
claims data Filipino Native Hawaiians, Other Pacific Islanders, and
Sutton et al Retrospective from a large Filipinos had significantly lower adherence
2017[276] US database ihniil;[:nce Chinese Insulin and/or OADs | MPR rates for each medication compared to other
company in Caucasian groups.
Hawaii Native Hawaiian
Other Pacific Islander
N= 2463
Multi . .
Lin et al., _ dal:atlgf:r:;e . _ Indian ethnicity (OR 0.59; 95% Cl 0.48-0.73;
2017[233] Singapore | petrospective National Chinese Insulin and/or OADs PDC P<0.001) was associated with poorer
database Healthcare Malay .adh.erence compared with other ethnic groups
in Singapore
Group .
Indian
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Others

N= 30838
Kaiser
Permanente White
Fernandez et Retrospective | Northern . . . . Latinos had greater non-adherence than white
al., 2017[263] us database California Hispanic/Latino Insulin and/or OADs | CMG patients(p<0.05)
Diabetes African American
Registry
Asian
N=23612
Non-Hispanic White
Data f
Reynolds et K:isaerrom Black Black race (RR 1.28;95% Cl 1.17 — 1.41),
i Hi ic ethnicity (RR 1.11 ;95% Cl 1.03 - 1.2
al., 2016[269] Us Retrospective Permanente " . OHAS CMG ispanic e . nici y(. . ,9.56 . 03 0)
database Ispanic were associated with discontinuation of one or
Southern dual OHAs
California Asian or Pacific ’
Islander
Other/Unknown
N= 1529
Patel et al. MarketScan . .
’ . . i Af A R 0.71; 95% Cl 0.55-0.93;
2016[270] Retrospective | Multi-State Caucasians fican /Americans (OR 0.71; 95% C1 0.55-0.93
us database Medicaid OADs MPR P<0.05) had significantly lower MPR than
African Americans Caucasian patients.
Database
Other races
Eomes and Brazil N=1698 Adherence to insulin was not related to
i i Cross- - Caucasian Insulin Self-reported ethnicity.
2016[297] sectional scales

Non-Caucasian
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N= 16256

Lo-Ciganic et Pennsylvania White Compared to perfect adherers, enrolees who
al., 2016[277] Retrospective | Medicaid discontinued oral hypoglycaemics were non-
us database administrative Black OHAs PDC white groups (43.3-57.3 % vs. 37.3 %;
claims data Hispanic P<0.0001)
Other/unknown
N= 446 . .
Al-Haj Mohd Adherence levels differed significantly between
et a/‘, Cross- Arab Emarati. ethnic groups (p<0001) with the |0West
2015[299] UAE sectional - Insulin and/or OADs | MMAS adherence levels for Emirati patients (81.6 %)
Arab non-Emarati followed by Arab Non-Emirati (47.1 %) and
H o)
Asian Asians (15.4 %).
N= 509
White
African American
Group Health
Calio et al Retrospective cooperative in American Indian / Non-Hispanic were more likely to be non-
P 7 us P Washington Alaska Native Insulin and/or OADs | MPR adherent to diabetes medications compared to
2015[284] database . .
State and parts . N Hispanic.
of Idaho Asian / Pacific
Islander
Not Hispanic
Hispanic
N= 7239
The White group had higher medication
Lopez et Us Cross- ] White Insulin and/or MMAS adherence (50.3%; P<0.901) compared to all
al.,2014[266] sectional African American antidiabetic drugs groups except the American Indian group.

Hispanic
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Asian American

American Indian

Health N=167243
Chong et al. L Insulin and/or OADs South-Asian (OR 0.44; 95% Cl 0.41-0.47;
4 Canada . administrative White ; 0
2014[291] Retrospective P<0.0001) and Chinese people (OR 0.87; 95% ClI
and pharmacy PDC -
database : 0.82-0.93; P<0.0001) had significantly lower
data from South Asian ) .
o . adherence compared with white people.
British Columbia .
Chinese
N=43445
White
Japanese
Juarez et al Retrospective | A Hawaiian Filipinos, Native Hawaiians, and other Pacific
v us P Chinese Insulin and/or OADs | PDC Islanders were significantly less adherent than
2014[281] database health plan. .
Whites(p<0.05).
Filipino
Native Hawaiian
Other Pacific Islander
Aggregated N= 23687
prescribing data
of 76 General White
Lanelev and Practice ) There was a statistically significant variations in
gley Retrospective | surgeries within Asian adherence between the major ethnic
Bush UK OADs MPR ) o .
2014[216] database the Heart of Black groupings. (MPR range from 86.8% for White
Birmingham groups to 58.3 % for Black groups)
teaching Mixed
Primary Care
Other

Trust
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N=31636

White
Alarge . .
. . . ’ Non-White patients (OR 1.66 ; 95% Cl 1.41 -
Rolnick et al. Ret t Midwest Black
olnick et at, us eirospective . lawestern, Antidiabetic drugs MPR 1.95 ; P<0.001) have statistically significant
2013[282] database integrated Asi .
slan lower adherence compared to the White
health system
Hispanic
American Indian
N= 12061 ) ) ] o
Data from . . . Patients of Hispanic eth.n|C|ty (OR 1.3.3; 9?% cl
Raebel et al., Us Retrospective | Kaiser Non-Hispanic White Antidiabetic druss obe 0.84-2.10) were more likely to F)e primarily
2012[274] database Permanente Hispanic g non-adherent compared to White.
Colorado
Other
N= 3109
. Wh|te . . . .pe
Adeyemi et . Texas Medicaid OADs Race was statistically significantly rela.lted to
al., 2012[285] | s Retrospective rescriotion Black MPR adherence. The adherence was two times
database (F:)Iaims Zata higher for whites compared to. Hispanics (OR
Hispanic 2.02; 95% Cl, 1.54 —2.66; P<0.0001).
Other
_ N= 690968
Egede et ::-he- Nat;:onal NHW
al.,2011 Retrospective &a;;](zr:’:naacre Relative to non-Hispanic whites, MPR was
us P ] y NHB Insulin and/or OHAs | MPR significantly (6.07%) lower in non-Hispanic
[230] database Benefits . .
blacks, and (1.76%) Hispanics.
Management Hispanic
database
Other

60




Zhuetal,

N=3976

Retrospective Indiana African American race were a significant risk
2011[278] us databaie Network of White OADs PDC factor for non-adherence compared to White
Patient Care race (OR 0.61; 95% CI 0.50 —0.73 ; P<0.001)
African American
N=11,272
Gebregziabher NHW
etal. . Veterans . L
’ Retrospective . . . NHB had statistically significantly lower MPR
Ad trat NHB | I HA MPR
2011[279] us database ministration nsulin and/or OHAs compared to NHW.
datasets ) )
Hispanic
Other
i N= 383
Osborn et al., Retrospective I:Vrz Elrilr:?casr;/nd SDSCA African American race was significantly
2011[283] us P . White Antidiabetic drugs . . associated with less medication adherence
database two diabetes guestionnaire
. - (r=-0.10, p<0.05)
specialty clinics | African American
N= 1888682
’C*I‘:irzq'z';:;t"'e White Black (OR 1.39; 95% CI 1.38 —1.41; P<0.001)
. . . : aco _
Yangetal, Us Retrospective orimarily Black OHAS PDC and Hispanic patlents.(OR 1.37; 95@ Cl1.35
2009[273] database pharmacy 1.39; P<0.001) more likely than whites to be
claims data Hispanic nonadherent.
Others
Harvard
) Vanguard N= 1906
Trinacty et al., Retrospective Medical Monthly average Blacks had statistically significantly lower MPR
2009[264] us P Associates Black Insulin and/or OADs y & compared to Whites (IRR 079; 95% Cl 0.63—
database . rate of adherence
electronic . 0.99; P<0.05).
White

medical record
system
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Adams et al,, Harvard N= 1806 fefilbased Black p.atie.nts had a significant lower average
2008[267] US Retrospective | Vanguard Black OADS o ication of meidlcatlon aodherence compared to whites.
database Medical (71.7% vs. 77.6%; P<0.0001)
. adherence
Associates White
N= 17685
. . Data from the The adherence rate of African American
Shenolikar et us Retrospective | North Carolina African American OADs MPR atients was significantly lower by 12% than
al., 2006[280] database Medicaid P . & y yaes
whites (p<0.05)
program White
N= 20685
Japanese
Compared to Whites, Japanese patients (OR
; Chinese - 959 — ;
Lee and Taira . A large health OADs 1.20;95% Cl1 1.0 —1.30) were.the most likely to
2005 [268] Us Retrospective care plan in Whites MPR be adherent, followed by Chinese (OR 1.0; 95%
database Haw:ii Cl1 0.89 —1.20), Hawaiians (OR 0.89; 95% CI 0.77
Hawaiians —1.0), and Filipinos (OR 0.78; 95% Cl 0.68 —
0.90)
Filipinos
other

Key: MPR: medication possession ratio, PDC: proportion of days covered, MMAS: Morisky Medication Adherence Scale, CMG: continuous single-interval measure of medication gaps,
ARMS-D: Adherence to Refill and Medications Scale in Diabetes, MARS-5: five-question Medication Adherence Rating Scale, SDSCA: the Summary of Diabetes Self-Care Activities
guestionnaire, IAQDM: Insulin Adherence Questionnaire for Diabetes Mellitus, OHAs: oral hypoglycaemic agents, OADs: oral antidiabetic drugs ,NHW: Non-Hispanic Whites, NHB: Non-
Hispanic Blacks, US: United State, UK: United Kingdom, OR: odd ratio, Cl: confidence interval, ARR: adjusted risk ratio, P: p value, HR: hazard ratio, RR: relative risk, r:correlation
coefficient, IRR: incidence rate ratio.
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Table 6:Results of the risk of bias assessment of cross-sectional studies

Critical Appraisal Skills
Tool Screening Questions

Author, Year

Trief et al., | Nasruddin | Abdullah Jannoo and Khan Jaametal., Gomes and Al-Haj Mohd Lopez et
2022[286] | etal., etal., 2019[294] 2018[298] Negrato etal., al.,2014[266]
2021[295] | 2019[292] 2016[297] 2015[299]

Were the criteria for inclusion Y Y Y Y Y Y Y Y
in the sample clearly defined?
Were the study subjects and Y Y Y Y Y Y Y Y
the setting described in
detail?
Was the exposure measured X X X X X X X X
in a valid and reliable way?
Were objective, standard Y Y Y Y Y Y Y Y
criteria used for measurement
of the condition?
Were confounding factors Y Y Y N Y Y Y N
identified?
Were strategies to deal with Y Y Y N Y Y Y N
confounding factors stated?
Were the outcomes measured Y Y Y Y Y N Y Y
in a valid and reliable way?
Was appropriate statistical Y Y Y N Y Y Y N

analysis used?

Key

Y =yes, N =no, X = not applicable
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2.3.3 Narrative synthesis of the influence of ethnicity on adherence to antidiabetic medication

by method of measurement

Studies were described below thematically according to medication adherence measures

using a narrative synthesis approach.[262]
Studies measured adherence using electronic databases

A variety of measures using pharmacy refill data were used to assess adherence to antidiabetic
medications among different ethnic groups, including the MPR,[216, 229, 230, 270, 276, 279,
280, 282, 284, 285, 287, 288, 293, 296] PDC,[233, 265, 271-274, 277, 278, 281, 289, 291] and
other measures, such as medication refill adherence and continuous single- or multiple-

interval measures of medication gaps.[263, 264, 267, 269, 290]

Medication possession ratio: Fourteen studies used the MPR to evaluate medication
adherence for people with diabetes from different ethnic groups. Three studies assessed
adherence to antidiabetic medications among the following ethnic groups: Chinese, Filipinos,
Hawaiians, Japanese, mixed races, other races ,and Whites.[229, 276, 296] The reported
adherence rates varied by ethnicity with people of Japanese ethnicity most likely to be
adherent to antidiabetic medications, followed by Whites, Chinese, Hawaiians, Filipinos, and
other ethnic groups; this difference was statistically significant in two studies (p< 0.001, [229]
p< 0.01 [296]). The difference between people from the following ethnicities: Whites, African
Americans, Hispanics, Asians, American Indians, and others in adherence to antidiabetic
medications was also reported in seven studies.[230, 270, 279, 280, 282, 284, 285] People with
a Non-White ethnicity had a statistically significant lower MPR compared to people with White
ethnicity across these studies. Two other studies examined adherence to metformin among
ethnic groups in New Zealand and revealed that people from Maori and Pacific ethnic groups
had poorer adherence than people from the European group(p< 0.01, [287] p< 0.001 [288]).
Langley and colleagues also reported statistically significant variations in adherence to oral
antidiabetic medications among different ethnic groups in the United Kingdom, with highest
adherence rates reported for people from Irish ethnic groups, while lowest adherence rates
were reported for people from African ethnic groups.[216] Only one study assessed adherence
to insulin therapy for type 1 diabetes; across three Asian ethnic groups — Malay, Chinese, and

Indian —in this case, ethnicity was not associated with adherence.[293]
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Proportion of days covered: Eleven studies used the PDC to assess adherence to antidiabetic
medications by people of different ethnic groups. Of these, seven studies indicated that people
from Black, Hispanic, and Asian ethnicity were more likely to be non-adherent to antidiabetic
medications than people of White ethnicity, and these findings were statistically significant in
four studies.[271-274, 277, 278] The adherence levels also differed among people with White,
Chinese, Black, Hawaiian, Japanese, Filipino, and Native American ethnicities.[265, 281, 291]
In contrast to the studies using the MPR, one study found that medication adherence of people
from Chinese and Japanese ethnic groups did not differ significantly from people from White
ethnicity; however, members of other ethnic groups were found to be significantly less
adherent compared to people from White ethnic groups.[281] Additionally, significant
differences in adherence to antidiabetic agents were reported among three Asian ethnic
groups in a study conducted in Singapore, in which people from Indian ethnic groups had the
lowest adherence rates compared to people from Malay or Chinese ethnic groups (p<
0.001).[233] Lastly, Kharjul and colleagues reported a significantly higher rate of non-
adherence amongst people from Maori ethnicity compared to other ethnic groups in New
Zealand, which is consistent with the findings of studies assessing the same groups, using the

MPR as a measure of adherence (p< 0.001).[289]

Other measures (medication refill adherence and continuous single- or multiple-interval
measures of medication gaps): Two studies, estimating adherence based on pharmacy refill
data, reported a statistically significant difference in adherence to antidiabetic medication
between people from Black and White ethnicities (p< 0.05, [264] p< 0.0001[267]). Medication
persistence was also assessed in three studies of different ethnic groups, using a continuous
single-interval measure of medication gaps. These studies showed that non-White ethnicity
was associated with lower medication persistence when compared to White ethnicity.[263,

269, 290]
Study measured adherence using pill count

Two studies used pill counts to assess adherence to oral antidiabetic medications for three
ethnic groups: Blacks, Hispanics, and Whites. The authors found that the adherence varied
significantly by ethnicity, and the odds of better adherence were lower for people with Black

ethnicity than those of White and Hispanic ethnicity (p< 0.001).[275, 286]
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Studies measured adherence using self-report measures of adherence

Eight studies assessed adherence to antidiabetic medications using a variety of self-report
measures, including the five-question Medication Adherence Rating Scale[64], Morisky
Medication Adherence Scale,[266, 294, 299] validated Medication Compliance
Questionnaire,[292] Insulin Adherence Questionnaire for Diabetes Mellitus,[295] Adherence
to Refill and Medications Scale in Diabetes,[298] medication adherence subscale of the
Summary of Diabetes Self-Care Activities questionnaire,[283] and self-reported scales.[297] In
three of these studies, statistically significant differences in adherence were found among
three Asian ethnic groups: Chinese, Indians , and Malays.[292, 294, 296] Lopez and
colleagues[266] and Osborn and colleagues[283] demonstrated a significant association
between increased adherence to antidiabetic medications and White ethnicity compared to
compared to African American, Hispanic, Asian, and American Indian ethnic groups(p< 0.001,
[266] p< 0.05 [283]). A study conducted in the United Arab Emirates also reported significant
variation in adherence levels to antidiabetic medications among three ethnic groups (Arabs of
the United Arab Emirates, Arabs non-Emirate, and Asians) with the highest level of adherence
reported for people with Asian ethnicity and the lowest for people with Arab ethnic groups(p<
0.001).[299] The findings of this study are consistent with another study conducted in Qatar,
in which people with diabetes of Arab ethnicity were more likely to be non-adherent to their
medication compared to people from Asian ethnicity (p< 0.01).[298] Notably, only two of the
41 included studies specifically examined type 1 diabetes, and both reported that adherence

to insulin therapy did not differ by ethnicity in people with type 1 diabetes.[297, 300]
2.4 Discussion

This systematic review aimed to examine the association between ethnicity and adherence to
antidiabetic medications in people with type 1 and type 2 diabetes mellitus. The review
identified several studies showing that adherence to antidiabetic medications varied according
to the ethnic groups. This variation was statistically significant in 34 out of the included 41
studies and, overall was observed between people from minority ethnic groups(defined as
populations who are numerically smaller and have a different ethnic, religious, or linguistic
background than the majority population in the country where the study was conducted)[303]
and the majority populations in high income countries. Moreover, this observed variation was
apparent across studies that used different adherence measures. The finding of this review
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supports the work of Peeters and colleagues who reported a direct association between
ethnicity and adherence across three studies.[257] This work, however, only focused on oral
hypoglycaemic medications in type 2 diabetes and was published in 2011 (and since this time
more relevant literature has been published).[257] Taken together, these findings help to
explain the observed disparities in diabetes outcomes across different ethnic groups.[22, 304,
305] Achieving optimal glycaemic control, which is closely linked to consistent medication
adherence, is crucial for effective diabetes management and outcomes.[238, 264, 306, 307]
Therefore, these insights may clarify one of the factors contributing to why people from
minority ethnic groups, such as non-Hispanic Black and Hispanic American communities,
typically experience worse glycaemic control and a higher rate of diabetes complications than
people of White ethnicity.[258] Nonetheless, these findings also offer a strong foundation for
exploring the ethnicity-related factors that might explain the differences in adherence to
antidiabetic medications. Understanding the possible reasons why these differences occur
among minority ethnic groups will help develop tailored interventions, improve patient
engagement, and provide information in culturally and linguistically appropriate formats for
patients in ethnically diverse populations. Given the emphasis of previous literature
emphasising the need to understand patient-specific factors to design effective adherence

interventions, the findings of this work are even more relevant for future research.[308]

One interesting finding of this review is that most studies reported statistically significant
differences in adherence to antidiabetic medications after controlling for different
confounders (e.g., socioeconomic variables) mediating the association between ethnicity and
adherence to antidiabetic medications. However, the ethnicity—adherence association in some
studies could be attributed to socioeconomic differences among ethnic groups, or other
uncontrolled confounders, such as clinical, demographic, and psychological factors, which
could mediate the ethnicity-adherence association. In accordance with the present results,
one study suggested that the disparities in medication adherence between ethnic groups can
partly be explained by differences in socioeconomic status.[272] Additionally, the study by
Osborn et al., has demonstrated that improved health literacy diminished the ethnic
differences in adherence to antidiabetic medications.[283] This is especially critical because
people from ethnic minorities have a higher risk of having poor health literacy.[309]

Consequently, they may experience challenges that negatively impact medication adherence,
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including difficulties identifying medications,[310] understanding dosage and timing, and
understanding instructions.[311] These findings highlight the importance of addressing health
literacy in ethnic minority communities to improve medication adherence and reduce health

disparities.

A possible explanation for the differences in adherences to antidiabetic medications among
different ethnic groups after controlling confounders mediating adherence-ethnicity
associations is related to the socio-cultural background and patients’ beliefs and perceptions
about treatment, which was shown in a systematic review of 25 cross-sectional studies to be
significantly associated with medication adherence in patients with type 2 diabetes, asthma,
and hypertension.[312] The association may also be explained by the findings reported in
several qualitative studies of the barriers of nonadherence to antidiabetic medications and
diabetes self-management in some ethnic groups. For example, social stigma and cultural
pressure associated with diabetes in people from South Asian background as a barrier for
diabetes management.[313] Additionally, the preference for traditional medicines over the
use of metformin in people from Maori ethnicity has been identified as a cause for suboptimal
adherence.[314] Furthermore, feeling frustrated and fearful about taking medicines lifelong
amongst people from African American ethnicity have been cited as a reason for
nonadherence.[315] These factors are all possible explanations of the disparities. Future work
could examine the socio-cultural factors affecting adherence to antidiabetic medications for

minority ethnic groups.

This review has some limitations. Firstly, it is important to acknowledge the diversity among
included studies regarding the settings, designs, measurements of adherence to antidiabetic
medications, and inconsistency in reporting ethnicity data. It is therefore not possible to
compare across included studies to determine which ethnic group is the most adherent in the
context of diabetes management. Secondly, there is no validated quality assessment tool for
all observational studies, including retrospective database observational studies and cross-
sectional studies. Consequently, using two critical appraisal tools does not allow for a
comparison of quality across all studies. Lastly, the included studies primarily used self-
reported measures or pharmacy claims data to assess adherence. Self-reported measures may
lead to overestimating adherence due to reporting biases, while pharmacy claims data can fail

to reflect medication taking behaviour accurately.[316] Additionally, studies have
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characterised adherence in various ways, with some focusing on persistence or
discontinuation rather than actual adherence. These discrepancies potentially affect the
comparability and accuracy of adherence assessments across studies. Therefore, developing a
cross-culturally validated adherence measure in future work may help identify and improve
adherence issues across different ethnic groups.[317] Notwithstanding these limitations, the
results of this review have important implications for optimising adherence to antidiabetic
medications among different ethnic groups. Additionally, the large number of studies that met
the eligibility criteria included in this review by using search strategies include broad terms
with no restrictions on publication date or language, and an additional grey literature search
complemented the original canvass, ensuring the inclusion of all relevant studies (Table 3 and

4).
2.5 Conclusion

This systematic review is one of the first to examine the association between ethnicity and
medication adherence in people with type 1 and type 2 diabetes mellitus. The findings show
that differences in adherence to antidiabetic medications among diverse ethnic groups occur
only in type 2 diabetes, and these differences persist after controlling for different
demographic, clinical, socioeconomic, and psychological factors. Future research should
therefore focus on explaining and understanding why these disparities occur across different
ethnic groups. Understanding the reasons behind these disparities will have important
implications for the future care of people with diabetes, including developing possible patient-

centred interventions for optimising adherence to diabetic therapy.
2.6 Summary of Chapter 2

This chapter aimed to explore whether adherence to antidiabetic medications in people with
diabetes varies by ethnicity and how it varies among different ethnic groups. Most of the
studies reviewed revealed disparities in adherence to antidiabetic medication among different
ethnic groups, with this variation being statistically significant in many studies. Furthermore,
after accounting for various confounding factors, such as socioeconomic variables, most
studies still reported statistically significant differences in adherence to antidiabetic
medications. The observed disparities in medication adherence were primarily between

minority ethnic groups and the majority populations within the context of each study, with
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minority ethnic groups in high income countries frequently reporting the lowest adherence
rates. Given these findings, further research is needed to explore the underlying causes of
these disparities. Building on the literature review presented in Chapter 1 and this
comprehensive systematic review, Chapter 3 will explore additional knowledge gaps that were
identified, utilising a meta-ethnographic approach to systematically review and combine the

available qualitative data in this area.
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Chapter 3. Understanding the influence of ethnicity on adherence to antidiabetic

medication: meta-ethnography and systematic review
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The systematic review in Chapter 2 synthesised quantitative data to explore whether
adherence to antidiabetic medication in people with diabetes varied by ethnicity. Findings
identified a disparity in the adherence to antidiabetic medication between different ethnic
groups, with this variation being statistically significant in most of the studies included in the
review, despite adjustment for several confounding variables that may otherwise explain these
differences. These disparities mainly existed between minority ethnic groups and the majority
populations within each study's context, with ethnic minorities in high-income countries often
reporting the lowest rates of adherence to their antidiabetic medication. Given these findings,
investigating the underlying causes of these disparities becomes crucial. By examining the
qualitative literature and incorporating minority ethnic group perspectives, a clearer
comprehension of the 'why' behind these disparities in medication adherence can be
achieved. To address this knowledge gap, an additional systematic review of qualitative studies

was undertaken to further explore the existing literature.

This review utilises a meta-ethnographic approach to analyse and synthesise qualitative
findings. Meta-ethnography was primarily developed by Noblit and Hare,[318] and has
recently been applied to healthcare-based social science research by Britten et
al.,[319] Campbell et al.,[320, 321] Pound et al,[210] and others. This is an inductive and
interpretive systematic qualitative evidence synthesis approach, that involves translating of
papers and findings into one another. Meta-ethnographies allow researchers to develop
broader concepts or gain a deeper understanding of concepts from different studies by
transferring ideas, themes, and metaphors across them. The value of meta-ethnographic
systematic reviews lies in their ability to reveal insights or interpretations not evident in the
individual studies, while still scrutinising the literature to make exemplary research. Moreover,
they may be able to identify areas of knowledge that are lacking in the current evidence base
and reveal areas that might previously have been considered as evidence gaps. The work from
this chapter has been published in PLOS ONE (Appendix 4).[322] The findings from this chapter
have also been presented at the 26th International Society for Medication Adherence
Conference held in Berlin, Germany, in November 2022 in November 2022 and the European

Society of Clinical Pharmacy Conference held in Aberdeen, UK, in November 2023.
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3.1 Introduction

The prevalence of diabetes and related complications are higher among people from minority
ethnic communities. In the United Kingdom, type 2 diabetes is around three to five times more
prevalent amongst minority groups, particularly Asian and African-Caribbean groups, when
compared to White populations.[22] Similarly, in the United States, Hispanic, Native
Americans, and non-Hispanic Blacks communities report a higher prevalence of diabetes
compared to non-Hispanic White people.[323, 324] Additionally, minority ethnic groups in the
United States are more likely to suffer diabetes-related complications, including microvascular
problems, compared to White groups.[324, 325] The risk of developing macrovascular
complications is higher in people from ethnic minority communities in the UK, particularly

among Asian groups.[63, 326]

Medication adherence is a key influence on the effectiveness of the treatment and
management of diabetes. Associations in adherence and improved long-term health outcomes
for people living with diabetes have been well-reported.[250, 327, 328] Yet, despite the
importance of medication adherence in contributing to optimal clinical outcomes, evidence
remains that certain patient groups continue to report poor adherence to antidiabetic
medications; in particular, those from minority ethnic communities.[233, 271, 287, 291, 329]
For example, in a number of high-income countries such as the United States, the United
Kingdom, New Zealand, Singapore, and Canada, lower rates of adherence to antidiabetic
medications have been reported amongst minority ethnic groups.[233, 271, 287, 291, 329] To
optimise diabetes care among people from ethnic minority communities, it is crucial to gain a
better understanding of patient-related barriers and facilitators associated with adherence to
antidiabetic medications. Several qualitative studies have examined the experience of people
from minority ethnic communities regarding diabetes self-management generally, or their
adherence to antidiabetic medication specifically.[330-332] Although individual qualitative
studies can be valuable for providing insights about factors influencing adherence to
antidiabetic medications in minority populations, qualitative evidence synthesis can lead to a
greater depth of understanding beyond individual qualitative research findings, which is where

this study seeks to contribute.[333]

To date, the published qualitative evidence reviews have examined adherence to diabetes self-
management among people with type 2 diabetes,[334] adherence to antidiabetic
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medications,[335, 336] and adherence to diabetes self-management among people from one
ethnic group with type 2 diabetes.[337] This review utilised a meta-ethnographic qualitative
synthesis approach to explore the barriers to, and facilitators of, adherence to antidiabetic
medications experienced by people from minority ethnic communities in high-income
countries, where several studies have shown that minority ethnic groups in these countries
had lower adherence rates and worse diabetes outcomes.[48, 49, 233, 271, 287, 291, 329] The
meta-ethnographic approach enables reviewers to re-interpret conceptual data from primary
gualitative studies (i.e., original themes) to enable the production of a new conceptual
evidence synthesis using the findings of individual studies.[320, 321] For instance, this
synthesis might highlight unique barriers to medication adherence in minority ethnic groups,
which policymakers can address through designing tailored interventions. As a result, future

policy and guidance might be informed and shaped by this re-interpretation.[321]
3.2 Methods
3.2.1 Protocol registration

This meta-ethnographic systematic review has been conducted according to the PRISMA
guidelines [338] and is registered with PROSPERO (registration number CRD42022320681,

Appendix 5).
3.2.2 Search Strategy and Information Sources

Five electronic databases — MEDLINE, Embase, CINAHL, PsycINFO, and Global Health — were
searched systematically from their inception to March 2023. No limit was applied on the
language or the date of publication. To identify all relevant publications, grey literature (via
OpenGrey, the top 150 Google search hits, and EThOS), was searched. This was also
supplemented by hand searching the reference lists of all included studies and relevant
systematic reviews, alongside citation searching of all included studies, using Google Scholar.
The databases were searched using a combination of terms covering diabetes, medication
adherence, ethnicity, and those relating to qualitative research. The search strategy is
described in (Table 7, 8, and 9). N.B. the search strategy for all databases = [all terms in column
1 linked using ‘OR’] AND [all terms in column 2 linked using ‘OR’] AND/OR [all terms in column
3 linked using ‘OR’] AND/OR [all terms in column 4 linked with ‘OR’] AND [all terms in column
5 linked with ‘OR’JAND/OR [all terms in column 6 linked with ‘OR’].
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3.2.3 Eligibility criteria

The inclusion criteria for this review specified studies that explored factors perceived as
barriers to and/or facilitators of adherence to antidiabetic medication among minority ethnic
communities. This was defined as populations who are numerically smaller and have a
different ethnic, religious, or linguistic background than the majority population in the country
where the study was conducted,[303] with type 1 or type 2 diabetes, conducted in high-
income countries. High-income countries were determined according to the 2022 Gross
National Income (GNI) per capita, with high-income countries being those with a GNI per
capita of more than USD 13,205.[339] To be eligible for inclusion studies were required to
report qualitative data about the views of minority ethnic groups using a qualitative
methodology. In the case of studies conducted in ‘mixed’ countries (high-income and low or

middle-income countries), the data exclusively from the high-income countries were included.

Exclusion criteria included studies that explored factors perceived as barriers to and/or
facilitators of adherence to diabetes self-management that did not focus on medication
adherence (such as physical activity, diet, self-monitoring of blood sugar); those studies that
were conducted in low- and middle-income countries (low-income countries are those with a
GNI per capita of less than USD 1,085, and middle-income countries are those with a GNI per
capita of greater than USD 1,086, but less than USD 13,205);[30] studies with qualitative data
about the views of majority and minority groups without labelling data by ethnic minority
groups; study types that were mixed-method and quantitative studies as the meta-
ethnographic approach exclusively focuses on inclusion of qualitative studies.[31] Systematic

reviews, conference abstracts, and clinical trials were also excluded.
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Table 7: Search strategy for MEDLINE, Embase and CINAHL

Search strand and terms

Medication Diabetes glycaemic control Ethnicity Qualitative Barriers or

adherence methodology facilitators
- litati

medication diabetes mellitus.mp. glycaemic control.mp. ethnicity.mp. qualitative barriers.mp.

adherence.mp.

research.mp.

medication
compliance.mp.

diabetes Mellitus, Type
1.mp.

glycated Haemoglobin
A.mp.

ethnic groups.mp.

qualitative analysis

obstacles.mp.

medication diabetes Mellitus, Type haemoglobin A, L -
race.mp. qualitative.mp. facilitators.mp.
concordance.mp. 2.mp. Glycated.mp.
medication . . .
diabetes.mp. Hb Alc.mp. Continental Population Groups.mp. focus group.mp.

persistence.mp.

adherence.mp.

insulin dependent
diabetes mellitus.mp.

Glycosylated haemoglobin
A.mp.

Black.mp.

interviews.mp.

treatment
adherence.mp.

non-insulin dependent
diabetes mellitus.mp.

African Continental Ancestry Group.mp.

grounded theory.mp.

type 1 diabetes.mp.

White.mp.

action research.mp.

type 2 diabetes.mp.

European Continental Ancestry Group.mp.

content analysis.mp.

Caucasian.mp.

thematic analysis.mp.

African American.mp.

NVivo.mp.

Hispanic.mp.

Nudist.mp.
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Asian.mp.

ethnology.mp.

Asian Continental Ancestry Group.mp.

perceptions.mp.

British Asian.mp.

attitudes.mp.

Asian American.mp.

views.mp.

South Asian.mp.

ethnographic.mp.

Hispanic Americans.mp.

themes.mp.

Arabs.mp.

encounters.mp.

Latino.mp.

experiences.mp.

Mexican American.mp.

meta ethnography.mp.

Population Groups.mp.

qualitative study.mp.

Minority Groups.mp.

Maori.mp.

pacific.mp.

mixed race.mp.
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Table 8: Search strategy for PsycINFO

Search strand and terms

Medication
adherence

Diabetes

glycaemic control

Ethnicity

Qualitative
methodology

Barriers or facilitators

exp Treatment

Compliance diabetes mellitus.mp. glycaemic control.mp. exp Ethnic Identity exp Qualitative Methods barriers.mp.
. . i lobi
medication diabetes Mellitus, Type glycated haemoglobin ethnicity.mp. qualitative.mp. obstacles.mp.
adherence.mp. 1.mp. A.mp.
medication diabetes Mellitus, Type haemoglobin A, -
race.mp. focus group.mp. facilitators.mp.
concordance.mp. 2.mp. Glycated.mp.
icati . i | Populati . .
mfedlcatlon exp diabetes Hb Alc.mp. Continental Population interviews.mp.
persistence.mp. Groups.mp.
Glycosylated
insulind dent diabet i
adherence.mp. insulin dependent diabetes haemoglobin A.mp. exp black.mp. grounded theory.mp.

mellitus.mp.

medication
compliance.mp

non-insulin dependent
diabetes mellitus.mp.

African Continental Ancestry
Group.mp.

action research.mp.

type 1 diabetes.mp.

exp white.mp.

content analysis.mp.

type 2 diabetes.mp.

European Continental Ancestry

thematic analysis.mp.

Group.mp.
Caucasian.mp. NVivo.mp.
African American.mp. Nudist.mp.
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Hispanic.mp.

ethnology.mp.

exp Asian.mp.

perceptions.mp.

Asian Continental Ancestry
Group.mp.

attitudes.mp.

British Asian.mp.

ethnographic.mp.

Asian American.mp.

themes.mp.

South Asian.mp.

experiences.mp.

Hispanic Americans.mp.

qualitative study.mp.

exp Arabs.mp.

meta ethnography.mp.

exp "Latinos/Latinas"

Mexican American.mp.

exp European Cultural Groups

Minority Groups.mp.

Maori.mp.

pacific.mp.

mixed race.mp.
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Table 9: Search strategy for Global Health database

Search strand and terms

Medication . . . . ualitative . -
Diabetes Glycaemic control Ethnicity Q Barriers or facilitators
adherence methodology
Medicati
edication diabetes glycaemic control Ethnic minorities qualitative research barriers
adherence
icati
medlc.a on diabetes Mellitus glycated Hemoglobin A ethnicity qualitative analysis obstacles
compliance
medication . . -
type 1 diabetes Hemoglobin A, Glycated race focus group facilitators

persistence

medication insulin dependent diabetes . . . .
P . Hb Alc Continental Population Groups interviews
concordance mellitus
Glycosylated Hemoglobin
Treatment . A
type 2 diabetes black rounded theor
adherence yp g y
non-insulin dependent African Continental Ancestry .
adherence . . action research
diabetes mellitus Group
white content analysis

European Continental Ancestry

thematic analysis

Group
Caucasian NVivo
African American Nudist
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Hispanic ethnology
Asian perceptions
Asian Continental Ancestry attitudes
Group
British Asian ethnographic

Asian American

themes

South Asian

experiences

Hispanic Americans.mp.

qualitative study

Arabs

meta ethnography

"Latinos/Latinas"

qualitative

Mexican American

European Cultural Groups

Minority Groups

Maori

pacific

mixed race.
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3.2.4 Study selection and screening

All citations were exported to EndNote 20 reference manager software to manage duplicate
studies, and handle data as part of the screening process.[340] One reviewer (RA) screened
the titles and abstracts from the database searches in accordance with the eligibility criteria.
The full texts of articles that met the inclusion criteria and those that could not be definitively
rejected were retrieved. The screenings of the article full texts were undertaken by RA and
checked independently in full by authors (AKH or AR-B). Any disagreement was resolved
through discussion and consensus within the research team. However, no disagreements arose

during the review process.
3.2.5 Study reading, data extraction and quality appraisal

The included studies were read by two reviewers (RA and AR-B) to ensure familiarity with the
data. The data extraction was performed by RA using a customised data extraction form. Data
extracted included information about the author details, study aim(s), setting, participant
demographics and study findings, including original participant quotes and author
interpretations. For studies involving participants from both high- and lower- or middle-
income countries, only data specific to high-income countries were extracted. Quality
assessment of included studies was conducted by (RA) and checked by another reviewer (Al),

using the Critical Appraisal Skills Programme (CASP) tool for qualitative research.[341]
3.2.6 Analysis and interpretive Synthesis

This review used the meta-ethnographic approach described originally by Noblit and
Hare[342], which has commonly been used in healthcare research.[319-321] A meta-
ethnography is an inductive and interpretive approach that allows researchers to analyse,
transfer, and understand ideas, themes, and metaphors across several studies to better
understand or inform broader concepts.[342, 343] This review aimed to understand how
ethnicity influences adherence to antidiabetic medication by exploring the barriers and
facilitators of adherence to medication among people from minority ethnic communities.
Meta-ethnography was chosen to understand how ethnicity affects adherence to antidiabetic
medications and build a conceptual model that explains the barriers and facilitators of

adherence in ethnic minority communities. It encourages a conceptional approach to
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understanding experience by synthesising primary research findings rather than describing the

results of previous studies.[342]

Meta-ethnography involves seven phases as listed in Figure 2.[342] To determine how studies
are related, a table of findings from each primary study was prepared (including the concepts
and metaphors developed by the original authors); this facilitated exploration and comparison
of the findings. Two reviewers (RA and AR-B) collaboratively analysed relationships between
metaphors across studies through a structured discussion. They independently reviewed the
table to identify initial patterns and recurring themes and then compared their observations,
highlighting similarities and differences in the metaphors used by the original authors. During
these discussions, (RA and AR-B) systematically categorised the metaphors into broader
thematic groups, ensuring that each theme accurately reflected the underlying concepts
presented in the studies. Following that, reciprocal translation was employed to develop third-
order constructs as a fundamental step of the meta-ethnographic process. This phase involves
a systematic comparison where the findings from the first study are compared with the second
study, and shared overarching themes are combined. [320, 342] The combined themes from
these two studies are then compared and integrated with the recurring themes in the third
study, and so on. By doing so, the authors identified, interpreted, and consolidated common
themes that emerged from the studies. Whenever disagreements arose about the
identification or interpretation of a theme, the reviewers re-read the studies and discussed
their points of view until they reached an agreement. After completing the translation of the
studies into one another, the authors (RA and AR-B) began synthesising the data by carefully
analysing the first-order constructs (i.e., participant quotations) and the second-order
constructs (i.e., authors interpretations) and developing the third-order constructs (overall
interpretations). Finally, these third-order constructs represented the findings of the current

meta-ethnography.
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Phase 1: Getting started

Phase 2: Deciding what is relevant to the initial interest

Phase 3:Reading the studies

Phase 4: Determining how studies are related

Phase 5: Translating the studies into one another

Phase 6: Synthesizing translations

Phase 7: Expressing the synthesis.

Figure 2: The seven phases of meta-ethnography as described by Noblit and Hare.[334]
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3.2.7 Confidence in the synthesised findings

The confidence in this review's findings was assessed by the GRADE-CERQual approach
(Confidence in the Evidence from Reviews of Qualitative Research).[344] A GRADE-CERQual
assessment considers four main components: the methodological limitations of included
studies, the coherence of the qualitative evidence synthesis findings, the adequacy of data
used to support the review finding, and the relevance of the included studies to the review
question. Based on the results of CERQual, overall confidence was classified into three levels:

high, moderate, and low.
3.3 Results
3.3.1 Search results

A total of 13,994 citations were identified through database searches and other sources,
including the grey literature and bibliographies of relevant studies. Following the removal of
duplicates, 12,987 papers were screened for eligibility. After the title and abstract screening, a
total of 69 records met the eligibility criteria for full-text checking. During the full-text review,
48 studies were excluded for reasons outlined in the PRISMA flowchart (Figure 3). In total, 21

studies were eligible for inclusion for this meta-ethnographic systematic review.
3.3.2 Study characteristics

All studies were published between 2005 and 2022 and were conducted across seven single
country settings: the United Kingdom (n=6)[330, 345-349], the United States (n=8)[332, 350-
356], Australia (n=2)[357, 358], New Zealand (n=1)[359], Canada (n=1)[360], Belgium
(n=1)[361], Qatar (n=1).[331]In addition, one multicentre study spanned three European cities
(Amsterdam, Berlin and London).[362] The sample sizes ranged from 5[360] to 84 participants
[353] and the mean age of patients ranged from 49.1(SD: 9.9) [352] to 68.5(SD: 2.5) years.[351]
Minority ethnic groups that were reported across the included studies were: Asian, African
American, African Caribbean, Black African, Latino, Mexican American, Maori, Pacific, Slavic,
and Turkish.[330-332, 345-362] Twelve studies focused on exploring the barriers to, and/or
facilitators of, adherence to antidiabetic medication;[331, 332, 349, 350, 352, 355-361] the
remaining focused on diabetes self-management more broadly, which included medication

adherence. [330, 345-348, 351, 353, 354, 362] Study characteristics are detailed in Table 10.
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Identification

Screening

Identification of studies via databases

Identification of studies via other methods

Records identified from Medline,
Embase, CINAHL, PsycINFO,
and Global Health databases:
(n=13,994)

Medline (n= 7374)

Embase (n=5164)

PsycINFO (n= 953)

CINAHL (n= 467)

Global Health (n= 36)

\4

!

Records screened
(n=13,542)

A4

Reports sought for retrieval
(n=61)

Records removed before
screening:
Duplicate records removed (n
=452)

Records identified from:
Citation searching (n= 1873)
Grey literature search (n= 9280)

Records excluded
(n=13,481)

v

Reports assessed for eligibility
(n=61)

A4

[ Included ] [

Studies included in review
(n=21)

Reports of included studies
(n=21)

\ 4

Reports not retrieved
(n=0)

Reports sought for retrieval
(n=8)

Reports excluded:42

(n= 10) Ethnic minorities are not
included.

(n= 8) Including patients from
majority and minority groups and
not reporting qualitative data by
ethnicity.

(n=10) Qualitative data about
diabetes self-management
Generally.

(n=14) Studies conducted in low-
or middle-income countries.

A4

Reports assessed for eligibility
(n=8)

v

Reports not retrieved
(n=0)

Figure 3: PRISMA flow diagram of included studies
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Table 10: Characteristics of included Studies

Participants

Study aims Method of
(extracted Ethnic recruitment
Author & Year | verbatim from Setting Sample | Gender/sex _ minority | 1YPe of - L,
et Tl size reported b Age (mean1SD)/median diabetes | Antidiabetic | data collection
& . (1QR) BIONE: medication & analysis
study) participants
Birmingham
Free Clinic
and the
‘To explore how UPMC 12
cultural Matilda participants. Semi-structured
perspectives of Theiss Health Female: interviews
Jamil et al., South Asian Center, two n=6(50) Tvoe 2 Not
(2022) [356] immigrants in the safety net N 63(49 -75) South Asian | P -
U.S. impact provider 7 Pakistani Male: diabetes mentioned Dat s
.S. : ata analysis was
adherence to settings in 4 Indian n=6(50) not reported
medications for ) clearly
DM2 and CVD Pittsburgh 1 Bangali
us
‘To understand University of
factors affecting Kansas Female: ,
Timsina et al., diabetes Medical ne-r;(aGS Insulin and/or Focus groups
(2022) medication Center 13 - 58(42 -79) Bhutanese Type 2 oral
adherence in participants. Male: people diabetes antidiabetic
355 . .
[355] Bhutanese n=5(38) drugs Content analysis.
Refugees.’ us
Parkin et al., ‘To exp|ore the Primary care 30 Female: n= - . Type2 . .
N . M Metf P le.
(2021)[359] views of Maori rovidersin | participants, 22(73) ot reported aori diabetes etformin urposive sample
, p

87




Pacific, and non- Auckland, Male: Pacific
Maori non-Pacific Wellington, n=8(27)
patients with type | and Dunedin. 10 Maori, Non-Maori Semi-structured,
2 diabetes about 10 Pacific, non-Pacific face-to-face
what helps and and 10 non- interview.
hinders metformin New Zealand Méori.n.on-
adherence and Pacific
persistence after participants. Thematic analysis
initiating therapy.’ using the Theory
of Planned
Behaviour
‘To investigate
patients’ Semi-structured
medication-taking Oral face-to-face
behaviour and Public places 23 Female: oral interviews.
Ahmad et al., factors that in Sydney. participants. n=5(22) . antlfilakTetlc
(2021)[357] . i Indian Type2 medications,
influence 39(33-72) . . . .
adherence Male: migrants. diabetes | insulin, and/or H icall
articularl at’ its i n=18(78) Ayurvedic e Y
p Yy Australia medicines analysed using a
three phases framework for
among Indian thematic analysis.
migrants.’
‘To examine Black sub- Purposive
cultural beliefs, Saharan samoli
: : pling.
attitudes, and Africans Female:
Omodaraetal., | practices of Black (BsSA) 36 n-25(6§) Black sub- Insulin and/or
(2021)[345] sub-Saharan communities. | participants. - 52,2472 Saharan Type2 oral _
Africans (BsSAs) in Male: o African diabetes | antidiabetic Semi-structured
: drues interviews and
the UK regarding n=11(31) 8 )
their type 2 UK field notes.
diabetes (T2D) self-
management using
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the concepts of the
PEN-3 cultural
model.’

Narrative
thematic analysis
using PEN-3
cultural model.

‘To determine
whether barriers to
diabetes

Community
awareness anq centers and 35
self-help dlffer in research participants. _
SOL_Jt.h Asian facilities in Female: Pragm.atlc
Pardhan et al., part!upants of Peterborough n=17(49) . Type2 Not sampling
(2020)[330] d|fferent. and 26 Pakistani Male: 52429 South Asian diabetes mentioned Focus group
demographic Cambridge. ale:
characteristics 5 Nepalese n=18(51) Thematic analysis
(age, gender, and
literacy) with type 4 Indian
2 diabetes living in UK
the United
Kingdom.’
To assess 66 Amsterdam:
perceptions and participants.
knowledge of T2D Female:
among Ghanaian n=3(21)
migrants in (Amsterdam
Europe, and their in the 14 Male:
de-Graft Aikins compatriots in Netherlands, Amsterdam n=11(79) Not reported Ghanaian Type2 Not Focus groups.
etal., i i Berlin in . . .
(2019)[362] g:;]saizap(clar;zleupdtligis Germany, migrants diabetes mentioned Thematic analysis.
and knowledge and London 12 London
that might raise in the UK)
the risk of T2D, and London:
to examine how 40 Berlin Female:
insights on n=8(67)

perceptions and
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knowledge could Male:
be used to develop n=4(33)
appropriate T2D
interventions for
these
communities.’
Berlin:
Female:
n=28(70)
Male:
n=12(30)
Purposive sample
“To explore the 2 Indian
barr'iers'to 2 Sri '
medication Two primary " Lankan. Semi-structured
adherence among health care face-to-face
i i participants. . i i i i .
patients with Center Female: 1 Pakistani Diabetes | Insulin and/or interviews
Jaam et al uncontrolled n=4(29) i (not oral
” diabetes within 58.348.1 1lranian . e
(2018)[331] . Male: specified antidiabetic
primary care by 7(ethnic ale: the type) drus
integrating the minority n=10(71) yp g
pers.pectives of the Qatar group) Thematic'analysis
patients and their technique.
health care
providers.’
“To explore the Community Purposive sample
Female:
reasons for center, M
Shiyanbola et al., medication church, 40 n=24(61) African Type 2 Not
2018)[332 .. 53+4.94 A . diab . d
( )[332] nonadherence and ap'arFment participants. Male: merican iabetes mentione Focus group
adherence among | building, or n=16(39)

AAs with type 2

senior center.
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diabetes and
understand their
perceptions of the

Two different

Qualitative
content analysis

solutions for cities within
enhancing the state
adherence.’ (Suburbs and
Urban City)
us
‘To explore ,4,8
medication-taking participants.
behaviour in Snowball
Nepalese patients sampling.
with type 2
sapkota et al s(;ljzzz:lv Public pl 8 Female: n=6
apkota et al., ublic places -
(2pOl8)[358] investigating anti- i e | (333 ] Type2 | Anti-diabetic | Face-to-face
S ydney. 54.2(24 -73) Nepalese . o interview.
diabetic Male: n=12 diabetes medication
. m?dl.catlon Australia and (66.7)
initiation and Nepal*
implementation 30
and their reasons participants _ _
for cessation and in Thematic analysis.
persistence with Kathmandu
therapy.’
“To describe the Hospital- Female: ) Purposive sample
X based clinic. Insulin and/or
Bockwoldt et al., EXperiences of 15 n=9(60) African Type 2 oral
(2017)[350] taking diabetes participants. Male: S1.725.7 American diabetes antidiabetic
medications APy drugs Semi-structured
among midlife (35- Chicago n=6(40) interviews.

91



59) African
American men and

Thematic analysis

women with type 2 us
diabetes and to
identify factors
that influence
these experiences.’
Random sampling
& Purposive
British sampling.
‘To explore the South
role of social Asians:
networks and semi .
beliefs about Greater Female: emi-structure
. o : Insuli d _to-
diabetes in British Manchester n=21(48) indi Type 1 or nsulin and/or f'ace t(? face
Patel et al. 44 naian oral
(2016)[346'] South Asians, to articioants 61+12.5 Type 2 tidiabetic interviews.
better understand P pants. Male: Pakistani | diabetes drugs
their management UK n=23(52) .
behaviours whilst Bangladeshi Thematic analysis
holidaying in the Nepalese using con.stant
East.’ comparison
approach
“To explore one Convenlenf:e and
research question: purpol.swe
What barriers to Female: sampling.
Joo & Lee, and facilitators of n-11(4é) Korean Insulin and/or
(2016)[351] type 2 diabetes 23 - 68.542.5 American Type 2 oral
(T2DM) self- us participants. Male: immigrant diabetes antidiabetic Focus group.
management exist n=12(52) drugs

for elderly Korean
American
immigrants who

Standard content-
based analysis.
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live in the

Midwest.’
Theoretical
sampling
. procedure.
‘To explore Primary care
perspectives of and
Turkish migrants community Female: Insulin and/or
Peeters et al., with type 2 sources in 21 n=12(57) N d Turkish Type 2 oral .In—depth
(2015)[361] diabetes mellitus Ghent, participants. Male: otreported. urkis diabetes | antidiabetic interview
on adherence to n=9(43) drugs
oral hypoglycaemic
agents.’ Belgium Grounded theory
approach
‘To conduct a
qualitative
evaluation to: 1)
better understand
medication taking Convenience
practices among sample
low-income Two safety
Latinos; and 2) net clinics in Female: Diabetes
Mohan et al., evaluate Latino Tennessee 38 n=24(63) . (not Not Focus groups.
(2013)(352] patients’ participants. | \rale: 91239 atino | soecified | mentioned
PictureRx, us Data analysis was
specifically not reported

assessing whether
PictureRx could

address patients’
challenges with

medication taking

clearly
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and be a culturally

appropriate tool to
improve
communication
about medication
information.’

Mexican
American:
Community
and Female:
hospital- n=21(43)
based Male:
“To explore low- safety-net 84 n-28(5.7) Convenience
income minority general participants Mexican American: ) sample
patients' concepts medicine and Mexican
Lynch et al,, of diabetes self- diabetes . 55+10.8 American
management and clinics in 49 Mexican African Type 2 Not
(2012)[353] .
assess the extent Chicago. American American: diabetes | mentioned.
to which patient African American: African Focus groups
beliefs correspond American
to evidence-based us 35 African Female: 57.6£10.7
recommendations.’ American n=17(48) Grounded theory
Male:
n=18(52)
. -~ British Sampling was not
To explore Hillingdon 20 . .
Singh et al, barriers to and Hospital participants. anz?aics).uth South Asian Disbetes reported clearly
(2012)[347] support systems Outpatient ) 57 6+13.3 (Typel & Not
for 0pt|m|z|ng C|inic_ (12 Br|t|sh Female: T ’ 2) mentioned.
diabetes mellitus in South n=6(50) British Semi-structured
samples of British Asians and White interviews.




South Asian and Uxbridge 8 British Male:
White outpatients Whites) n=6(50)
with optimal and UK Interpretative
suboptimal Phenomenological
diabetes control.’ British Analysis
ritis
Whites:
Female:
n=4(50)
Male:
n=4(50)
20
‘To compare and participants. .
contrast Slavic Russll(e.m- Convenience
immigrant women spea .|ng sample.
and non-Hispanic,  Slavie
nonimmigrant immigrant
White American Russian- American Semistructured
women regarding speaking women intervuiev::
(a) diabetes and Slavic ’
Barko et al,, cardiovascular immigrant Female: Tvpe 2 Not
(2011)[354] health symptoms; American n=20(100) 63.8+10.58 VP .
(b) self- women (10) diabetes mentioned.
management of us non- .
diabetes, including Hispanic, Data analysis was
dieta'ry and non- not reported
physical activity ‘mm‘g_fa”t clearly
approaches; and Non- White
(c) perceived Hispanic, American
educational non- women
needs.’ immigrant
White
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American

women (10)
Black African
Female:
‘To explore n=5(38) Purposive
_perceptions of Diabetes Male: n=0(0) sampling.
insulin treatment .
among black olL'1t|.oat|ent Focus groups
African and Socultnhlcl_soitdim Black
Noakes African-Caribbean NHS hosoital African Insulin and/or
(2010)[348] people with type 2 P 13 Type 2 oral Data analysis was
. . trust . 62+8.2 . e .
diabetes, to gain participants. diabetes antidiabetic not reported
insight into the African- African- drugs clearly
barriers to Caribbean Caribbean
treatment and
strategies to UK
overcome Female:
resistance.’ n=3(24)
Male:
n=5(38)
‘To determine Female:
some of the Ambulatory emare Sampling was not
Ho & James centre for n=1(20) reported clearl
cultural barriers to ; ; . p Yy
(2006)[360] diabetes in 5 . Type 2 Insulin
initiating insulin - Male: 54.2+9.4 Chinese .
Toronto, participants. diabetes therapy
therapy among Ontario n=4(80)
Chinese individuals Canada.

with type 2
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diabetes living in
Canada.’

Intensive semi-
structured
interviews

Framework
analysis

‘To explore British

Primary care

Face to face
recruitment and

Pakistani and and " Female: snowballing
British Indian community
: =17 it
awiton et ol patients’ cources I 32 e PaBI:IiStSahni Type 2 Oral
(2005)[349] perceptions and Edinburgh, . Male: Not reported. - VP hypoglycemics
. land participants. B and British | diabetes In-depth
experiences of Scotland. n=15(47) . agents. . A
. Indian interviews
taking oral
hypoglycaemic
agents (OHAs).’ UK
Grounded theory.
Key * Data from the Nepal site were excluded because our inclusion criteria focused on high-income countries. Only data from Australia were included.
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3.3.3 Study quality

According to the CASP checklist, 17 studies met the criteria related to the clarity of the
research aims, ethical issue consideration, recruitment, data collection, analysis, and reporting
of study results.[199, 287, 315, 330, 346, 349-351, 353-356, 359, 360, 362-364] However, 19
of the studies did not provide sufficient detail about the relationship between the researcher
and the participants.[199, 313, 315, 330, 346, 348-353, 355, 356, 358, 359, 361-364] The
details of the quality appraisal using the CASP tool for qualitative studies are described in Table
11.

3.3.4 Synthesis finding

Three third-order constructs (overarching themes) were developed in this review, with two
encompassing specific subthemes. The first overarching theme is cultural underpinnings,
which include the following subthemes: perspectives of prescribed medicine and preferences
for alternatives, social stigma of the condition, family and social support, and religious beliefs
and practices. The second overarching theme is communication, which involves the following
subthemes: language barriers and building relationships. The third overarching theme is
managing diabetes during visits to home countries, which stands alone without subthemes
because the factors associated with it were directly cohesive, eliminating the need for
additional subthemes. These three overarching themes and subthemes are outlined in Figure
4. The qualitative data synthesis is described in Tables 12, 13, and 14, with each table

representing one of the three third-order constructs.
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Table 11: Results of the risk of bias assessment of the qualitative studies

Critical

Appraisal
Skills Tool
Screening
Questions

Study citation

Jamil et
al. 2022

Timsina et
al., 2022

Parkin et
al,, 2021

Ahmad et
al.,2021

Omodara
etal,2021

Pardhan et
al, 2020

de-Graft
Aikins et
al,, 2019

Jaam et
al, 2018

Shiyanbola
etal,
2018

Sapkot
aet
al.,,201
8

Bockwoldt
etal, 2017

Patel et
al.,201
6

Joo & Lee,
2016

Peeters
etal,
2015

Mohan et
al, 2013

Lynch
etal,
2012

Singh
etal,
2012

Barko
et
al,, 201

Noakes
,2010

Ho &
James
,2006

Lawton et
al., 2005

1- Was there a
clear statement
of the aims of
the research?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

2- Is qualitative
methodology
appropriate?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

3- Was the
research design
appropriate to
address the
aims of the
research?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

No

Yes

No

No

No

No

Yes

4- Was the
recruitment
strategy
appropriate to
the aims of the
research?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

5-Was the data
collected in a
way that
addressed the
research issue?

Yes

Yes

Can't
tell

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

6- Has the
relationship
between
researcher and
participants

Can’t tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Can’t
tell

Yes

Can’t
tell

Yes

Can’t
tell
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been
adequately
considered?

7- Have ethical

wsuespeen Yes Yes Yes Yes Can't Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No
taken into tell
consideration?
8- Was the data
analysis
" Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
sufficiently
rigorous?
9- Is there a
clear statement Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes
of findings?
10- How
valuable is the Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
research?
Comments - Q7: No
statem
Q5: No Q5: No
) ent X
discuss discuss
. around .
ion J— ion
- - around leof around - - - - - - - - - - - - - - -
data the data
saturat . saturat
. ethics .
ion ; ion
commi
ttee
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(Subtheme 1) Language

barrier
(Theme 3) Managing diabetes
(Theme 2) Communication during visiting home
countries
(Subtheme 2) Building Barriers to and/or facilitators of adherence to
relationships antidiabetic medication among people from ethnic

minority communities

(Theme 1) Cultural underpinnings

(Subtheme 1) Perspectives of prescribed

medicine and preferences for
alternatives

(Subtheme 4) Religious beliefs and
practices

(Subtheme 2) Social stigma of the (Subtheme 3) Family and social
condition support

Figure 4: Developed themes and subthemes for the barriers to and facilitators of adherence to antidiabetic medication among people
from ethnic minority communities.
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Table 12: Theme 1: Cultural underpinnings

Synthesised themes
(third order

Sub-themes

Second order constructs:
the author’s interpretations

First Order constructs: examples of direct quotations from the
participants of the study

UNDERPINNINGS

medicines

constructs) of the original findings

Efficacy of alternative ‘If I keep using the herbs, I’'m using now, which | know it’s working for

remedies me, | know | will soon stop taking my medication completely’. [364]
Black sub-Saharan African
‘I believe in traditional remedies, and | know some of them works for
diabetes. My mother has diabetes as well, and she usually uses herbs
and bitter kola ... She usually gets from Nigeria to manage her sugar
level, so I use it as well’. [364]
Black sub-Saharan African
‘I use Aloe Vera to lower my blood sugar...”. [364]

CULTURAL Preference for alternative Black sub-Saharan African

Alternative treatments

‘When | first became a diabetic, | didn’t consult with a doctor, | took a
treatment of nopal that a nutritionist gave me, and this immediately
made me lose weight’. [353]

Mexican American

Religious beliefs and
spirituality

‘It is part of our tradition in South Africa; we use oils, plants, and herbs
for treatment alongside prayers...". [364]

Black sub-Saharan African

Initiation of antidiabetic
medications

‘I avoided (insulin) for almost 2—-3 years...That time once | had taken
Ramdev’s (Ayurvedic) medication...”.[358]

Nepalese
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‘... Let’s say because of the family pressure | started from there
(Ayurvedic medications)’. [358]

Nepalese

‘My relatives from Nepal suggested me to take Ram Dev’s (Ayurvedic)
medications ... then after | started taking them’. [358]

Nepalese

Implementation of antidiabetic
medications

‘if you take this English medicine, there will be side effect .... You should
not take English medicines...”. [358]

Nepalese

Long term cessation of
antidiabetic medications

‘I took the medication for 1 month,...Yes, then | started on herbs. | kept
myself on herbs for 4 years’. [358]

Nepalese

Adherence to medication

‘| take bitter gourd with pieces in water and aloe veera’. [330]

South Asian

Social network and social
support

‘Lots of people in the family have it so they used to tell me.... try karela
juice...”. [346]

British South Asian

Beliefs about oral
hypoglycaemic agents

‘They (family members) told me that karabas would be good. My son
has brought these herbs from Turkey. | boiled and drank them but it
didn’t help...". [361]

Turkish

International travel to visit
friends and relatives

‘I take [name of country] medicine. When | am in [name of the
country], | take it because it is more effective and has fewer side
effects’. [199]
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Sri Lankan

‘Our grandparents, they teach us these are good and they come from
nature, so they are good’.[199]

Sri Lankan

Fear of medication side-effects

‘....Iit was suggested by my brother to take ayurvedic medication, he
told that its really effective and no side effects’.[363]

Indian

‘... my friend brought from India ayurvedic medication... | didn’t see
much benefit out of it’.[363]

Indian

‘... 1 year no medication taking and manage well with his healthy diet,
exercise and meditation with some herbs’.[363]

Indian

Fear of side effects and
medication dependency

‘Want to be away from all these strong drugs [because of side effects]
and make addicted... going to start natural method such as ayurvedic
medication’. [363]

Indian

Negative belief about
medicines

‘My colleague in Australia said allopathic medications have lots of side
effects... she insisted to take ayurvedic medication because her mother
using it and benefitted in India, ... , so | decide to initiate ayurvedic
medication instead of metformin’.[363]

Indian
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Distrust of Western medicine

‘... Chinese herbalist would weigh each serving. So, Western medicine is
powerful, best to be avoided’.[360]

Chinese

‘They always say Western medicine makes you very weak’.[360]

Chinese

‘How long has insulin been around?... versus 2000 years of Chinese
history...”. [360]

Chinese

‘..When I talk to my herbal doctor, he says Chinese medicine restores the
balance of your system’.[360]

Chinese

Self-management of diabetes

‘I want to know about herbs because my doctor gives me pills, but they
are all chemical based. They cause me to either sleep too much, or not
enough. My stomach and liver started to hurt’.[354]

Russian-speaking Slavic immigrant American

Complementary and
alternative medicines
augmented Western medicines

‘...people say, cinnamon is very good for diabetes and tamarind is very
good, so one time | start taking those... ’.[356]

South Asian

Medication management

‘Herbal medicine is very effective in treating diabetes, when you take
the western medicine in excess you can get other complications’.[362]

Ghanaian migrants

Perspective of prescribed
medicine

Perceptions of oral
hypoglycaemic agents (OHA)

‘See, in Pakistan, the medications are not right, they’re just a waste of
time, waste of money. | mean these [referring to OHAs] are the real stuff.
These are what really work’.[349]
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British Pakistani

‘I don’t think you can get the same kinds of medicine that you can get
here, you know, like metformin. This is one of the most important drugs
to take for it’.[349]

British Indian

Social stigma

Social stigma and other
cultural pressures

‘The biggest obstacle is the stigma around diabetes. There are not a lot
of people, family friends who know that we (brothers) are diabetic... no
one is going to marry him because he is a diabetic’.[313]

South Asian

‘... Imean you try and hide your illness; no one should know that you
have any illness’. [313]

South Asian

‘... it is more because of our culture and community. People look at you
and go, ‘Oh God! Is he taking insulin?’ ... people feel that you have a very
dangerous kind of disease ... it is really embarrassing’.[313]

South Asian

‘If lam going around somebody’s house for a meal, they make me do the
injection before | go’.[313]

South Asian

Culture

‘The reason why my mother suffers with it, is that she is a very
conservative, proud woman. She finds it hard to tell people she’s on
insulin’.[348]

Black African
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Social pressure

‘She got married and pregnant, and she did not tell her husband she is
diabetic’.[199]

Sri Lankan

‘Honestly, | intentionally sometimes not take [injections] it in front of
people [...] | remember | was once taking insulin, and someone got up
[...] and from far he screamed [...] hey heroine!’.[199]

Stigma related diabetes

‘Initially | met my GP in Australia and [was] diagnosed with type 2
diabetes and started with metformin but I did not inform my wife, and
even to my parents that | am diabetic, So | do not take medicine in front
of her [wife]...wherever we go in social or religious gatherings, | used to
take same food as no one knew that | am diabetic ... the problem in
Indian community they will show pity’.[363]

Indian migrant

Greater familiarity with/easier
access to traditional Chinese
medicine

‘The more Chinese you are, you’re really more attuned to what you can
take and how to go about taking it, and how regular and so forth’.[360]

Chinese

‘ [Chinese patients] go for certain herbal medicines just to get away from
the need to receive needles’.[360]

Chinese

Cultural factors contributing to
barriers

‘ My family views people taking insulin as more of a handicap...”.[360]

Chinese

Social stigma

‘Once people see you are taking insulin, especially in my culture and
community [sigh] they put on this sympathy look; people think you have
a killable disease’.[364]

Black sub-Saharan African
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‘Diabetes is a big stigma-related problem in our community, especially
among the Black African community...". [364]

Black sub-Saharan African

Family and social support

Perceived solutions for
improving adherence

‘[...] my church try to bring somebody in to talk to us about it (diabetes)
[...] ...come and meet and just sit down and discuss the problems that
you’re having with your diabetes. Maybe somebody can help you’.[315]

African American

‘[...] in the high black areas, in the neighbourhood centers, they bring in
people [...] they try to help them to be a self-advocate for themselves.
They teach them that if you’re going to stay healthy, you’re going to
have to do it [...] you’ve got to put the work into it to find out, what is
happening with your body and what it is that the black people experience
versus the white people’s experience and the doctors’.[315]

African American

‘...Knowledge is power, and you have to have a support group...”.[315]

African American

Difficulty in knowing how to
access and understand the
available information

‘I don’t know who to ask — | sometimes ask my friend who is also a
diabetic’.[330]

South Asian

Limited role perceived for
GPs/Practice

‘My family and friends can support me when there are new
developments, like my cousin called me last week to inform me about
new insulin which you only have to take once and told me to ask my
GP...the GP doesn’t have enough time...".[346]

British Pakistani

108




Social networks and social
support

‘...when | go to the mosque to pray other people that have diabetes
they talk about it...". [346]

British Bangladeshi

Immediate/close family
members

‘| feel there is no life without wife. After a certain age there is a
desperate need for a partner ... they will remind you and say, ‘have you
taken your insulin?’.[313]

South Asian

The message

‘They’ll welcome you more because they will see you as one of theirs
and you’re not likely to lie to them, you know ... And because of that
culture thing whereby they don’t open up enough to see their own kind
being open they will feel relaxed’.[348]

Black African

Social support

‘. (...) When | travel to Turkey my daughter is always with me. She takes
care of my insulin and my pills’.[361]

Turkish

Open communication
improved medication
adherence

‘...Daughters remind me did you take it?... The other day, | ate out with
friends and then forgot to take my medicine’.[356]

South Asian

Religious beliefs and practices

Patients’ individual
characteristics

‘There is one-month fasting but not complete; we can use vegetable, not
non-vegetable. Light food and | do not use insulin. Only vegetable, so |
do not think this will increase my sugar’.[199]

Indian

‘I change the dose in Ramadan by myself [...] It’s two times [...] morning
and evening same [...]". [199]

Pakastani
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Religiosity in combination with
psychological problems

‘There is nothing you can do about it. I'm religious, everything comes
from Allah. So there is nothing you can do about it’.[361]

Turkish

Beliefs about diabetes

‘Of course, | accept it (his diabetes). Because Allah gave it to me. My faith
makes it easier to deal with it’.[361]

Turkish

Adjustment of oral
hypoglycaemic agents during
Ramadan fasting

‘I: ‘But you have to take three pills (OHA) a day?’ ‘| take one at sun dawn
and one at sunset.”

I: ‘Does your doctor know? ’l decide this myself’.[361]

Turkish

Supportive relationships have
an impact on medication
adherence

‘I’'m gonna say that my faith helps me get through the hardship of
being a diabetic’. [350]

African American

Religion

‘... Whatever the doctor or nurses prescribed is helped through God’s
mercy. Sometimes it not helps everybody, but God isn’t in control of
these things ... As far as he concerned, God helps me through them’.[348]

African-Caribbean

‘I know there is people that would say they can’t do insulin because they
say they would rather God help them’.[348]

African-Caribbean

Religious beliefs and values

‘There is a lot of power in a prayer. He has given me this condition so he
knows about it’.[313]

South Asian
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‘Prayers give me a lot of support...Prayers have a lot of healing power’.
[313]

South Asian

Belief in health care

‘God gave you six senses. Right? And so if the doctor tell you you sick,
and he tell you you must take this medicine to stay alive, better use your
common sense. It’s a wonderful thing to pray and have faith, but God
gave you six senses. He told you to listen and learn’. [315]

African American

Religious beliefs and
spirituality

‘You put everything in prayers. Even though | don’t use medication to
control my glucose level, | still put other remedies | use in prayer’.[364]

Black sub-Saharan African

‘Most times when | fast and pray, | always feel better with my
diabetes’.[364]

Black sub-Saharan African

‘Prayer is my main key to my strength and managing my diabetes...".
[364]

Black sub-Saharan African

Faith-based coping

‘I know prayer can cure diabetes; it all depends on the faith you
have’.[362]

Ghanaian migrants
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1) Cultural underpinnings
e Perspectives of prescribed medicine and preferences for alternatives

The preference for alternative medicines was reported mainly as a barrier for adherence to
antidiabetic medication amongst ethnic minority communities. For many people, alternative
medicine preferences arose from distrust of Western medicine, fear of adverse effects, or
dependency.[354, 357, 360, 362] Some people also reported that religious and cultural beliefs
around the effectiveness of alternative remedies support their use alongside or instead of
antidiabetic medication.[345, 353, 354] Social networks of people from ethnic minority
communities also played a role in the use of herbal medicines over prescribed antidiabetic
medication, with some people recommending products they have previously tried or have

found successful.[331, 346, 356, 358, 361]
‘How long has insulin been around?... versus 2000 years of Chinese history...”.[360]

‘Want to be away from all these strong drugs [because of side effects] and make addicted...

going to start natural method such as Ayurvedic medication’.[357]
‘l use Aloe Vera to lower my blood sugar...”.[345]
‘Lots of people in the family have it so they used to tell me... try karela juice...”.[346]

‘....people say, cinnamon is very good for diabetes and tamarind is very good, so one time |

start taking those...".[356]

‘Herbal medicine is very effective in treating diabetes, when you take the western medicine in

excess you can get other complications’.[362]

Perspectives about prescribed medicines were demonstrated to be both a barrier to, and a
facilitator of, adherence among some people from ethnic minority groups. In one study by
Lawton et al., one participant discussed views that the antidiabetic medications in their home
country were less effective or of lower quality than the medications in their country of
residence; in turn, this was seen to create a barrier to adherence when they returned home
for holiday celebrations.[349] In contrast, the same participant described perspectives of trust
when considering the effectiveness of antidiabetic medication in their country of residence,

which motivated their adherence.[349]
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‘See, in Pakistan, the medications are not right, they’re just a waste of time, waste of money.

I mean these [referring to OHAs] are the real stuff. These are what really work’. [349]
e Social stigma of the condition

Social stigma was reported to have a negative influence on adherence to antidiabetic
medication, namely amongst participants from Black, Chinese, and South Asian minority
ethnic communities.[331, 347, 348, 360] Some individuals reported hesitance to disclose their
diabetes to their families and community. This affected the use of antidiabetic medication in
public, particularly an avoidance of injecting insulin therapies due to concerns about being

stigmatised for drug use.[331, 347, 357]

‘Honestly, | intentionally sometimes not take [injections] it in front of people [...] | remember |
was once taking insulin, and someone got up [...] and from far he screamed [...] hey

heroin!’.[331]

Moreover, participants in the study by Singh et al., reported instructing their relatives with
diabetes not to tell anyone about their condition or whether they are taking insulin. In South
Asian communities, where family elders arranged most marriages, diabetes was considered a
sign of physical inadequacy that adversely affected marriage prospects.[347] Consequently,
the impact of this stigma meant it was difficult for patients to adhere to their medication,

particularly during social gatherings.
‘My family views people taking insulin as more of a handicap....". [360]
e Family and social support

Family and social support appeared a crucial facilitator of adherence to antidiabetic
medication; in particular, this was noted amongst the studies involving people from African
American, South Asian, and Turkish minority communities.[330, 332, 347, 361] Supportive
mechanisms were also identified as positive influencers, particularly forms of social support
provided by the community centre, religious groups, and other social support groups.[332,
346] Specifically, peer-led education was deemed beneficial.[330, 332, 346, 348] In South
Asian and Turkish communities, the family members also appeared to facilitate a person’s

adherence to their antidiabetic medication.[347, 361] Some participants indicated that their
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close family members supported their diabetes self-care by helping them take their

medication; this was deemed a facilitator of adherence to antidiabetic medication.

. (...) When | travel to Turkey my daughter is always with me. She takes care of my insulin

and my pills’.[361]

‘.. When | go to the mosque to pray, other people that have diabetes, they talk about
it....[346]

‘..Daughters remind me did you take it?... The other day, | ate out with friends and then

forgot to take my medicine’.[356]
e Religious beliefs and practices

Religious belief and practices were perceived as both barriers to, and facilitators of,
antidiabetic medication adherence in people of South Asian, Black, or Turkish ethnicity.[331,
332, 345, 347, 348, 350, 361] For some participants, they found praying was beneficial in
finding emotional support for managing their diabetes.[332, 345, 347, 348, 350, 361] However,
some people described depending on prayer, instead of medication, for the complete
management of diabetes.[345, 348, 362] According to some participants, religious practices
such as fasting had a negative impact on adherence to antidiabetic medication since fasting
and eating ‘light’ food (diet high in vegetables and low in carbohydrates and fat) were believed

to eliminate the need to take the medications.[361]
‘Prayer is my main key to my strength and managing my diabetes...".[345]

‘You put everything in prayers. Even though | don’t use medication to control my glucose

level, | still put other remedies | use in prayer’.[345]
‘I know prayer can cure diabetes; it all depends on the faith you have’.[362]

‘There is one-month fasting but not complete; we can use vegetable, not non-vegetable. Light

food and | do not use insulin. Only vegetable, so | do not think this will increase my

sugar’.[331]
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Table 13: Theme 2: Communication

Synthesised themes

Second order constructs: the

First Order constructs: examples of direct quotations from

Challenges to proper medication
taking

. Sub-themes author’s interpretations of the . .
(third order constructs) .. P - the participants of the study
original findings
Patient—provider communication ‘There are those who have language issues, so they do not
barriers understand, they receive the medicine, but they do not know how to
take it’.[199]
Pakistani
Language issues ‘....But it is still difficult to talk in English about my diabetes
symptoms and questions’.[351]
Korean American immigrant
Limited role perceived for ‘My GP in Pakistan | talk to him and get advice over the phone about
GPs/Practice my diabetes’.[346]
Language " ; :
COMMUNICATION British Pakistani
barriers

‘The problem is that, for example....for someone who does not speak
adequate English who goes to a doctor, how can you explain yourself
to the physician?’.[352]

Latino

Language barriers

‘I sometimes can’t understand what the GP/nurse is explaining about
my diabetes as they do not speak Urdu’.[330]

South Asian

Lack of information from health
care providers

‘I sometimes can’t understand what the GP is explaining’.[330]

South Asian
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Access to diabetes-related
information

‘We find it difficult to understand English. Information (is) not
provided in local language’.[330]

South Asian

Healthcare team and diabetes-
related literature

‘... the SA nurse can understand our language and she is a very nice
lady. She is worth all the praise. Doctors here talk in English ... he (a
consultant) is also nice but most of the time he cannot understand
my English’.[313]

South Asian

Patient—health care provider
relationship

‘I did (want to ask for more information) but | don’t know the
language.’[361]

Turkish

Medicines

‘I have tried to get it on the phone, but they never answer... a
machine answers in English and | don’t understand anything’.[353]

Mexican American

Family and community support
invaluable for health

‘Our doctor helps a lot. We are so happy that he can speak and
understand our language (Nepalese language) *.[355]

Bhutanese

Building relationships

Seeing multiple physicians/care
provider

‘I saw so many doctors here. | once told my friend [...] | told him in
[name of the clinic], it’s like the United Nations [...]’.[199]

Indian

Patient—provider communication
barriers

‘There is not really enough time, actually there is never enough time,
but you also can’t do it all in one visit’.[199]

Pakistani
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‘There is no time to even deal with him... much, given the pressure
here in this center’. [199]

Pakistani

Perceived solutions for improving
adherence

‘Get educated about black people. Education about the clientele
you serve. So you have to know the cultures that you serve

[..].[315]

African American

Limited role perceived for
GPs/Practice.

‘..you can’t blame them because they are seeing so many patients a
day, they haven’t got the time to spend 20 minutes or half an hour to
talk and tell you things...”.[346]

South Asian

Language barriers

‘...they won’t tell you anything in depth as appointments are limited
to only few minutes’.[330]

South Asian
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2) Communication

e Language barriers

Language barriers between patients and healthcare providers were seen to negatively
influence how people from ethnic minority communities communicate and understand
information on diabetes management, this impacted adherence to antidiabetic medication.
One of the language-related issues reported for people from ethnic minority communities was
difficulty in understanding health providers' consultations about diabetes management.[330,
331] This challenge was specifically reported among people from South Asian ethnic minority
community participants who found difficulty in understanding the information provided during

consultations with their English-speaking healthcare providers.[330]

‘I sometimes can’t understand what the GP/nurse is explaining about my diabetes as they do

not speak Urdu’.[330]

Another language-related issue was the difficulty experienced by people from ethnic minority
communities in asking their healthcare professionals for information about diabetes
management. A lack of fluency or inability to speak the primary language of their country
made it difficult for people from South Asian, Korean American, Latino, and Turkish ethnic
minorities to ask or explain their concerns about their diabetes and its management.[330, 347,
351, 352, 361] Moreover, participants from studies by Singh et al., and Timsina et al., reported
that the presence of healthcare providers from their countries of origin who understand their
language is preferable when communicating about diabetes.[347, 355] Additionally, the
availability of diabetes-related information in only one language is considered a barrier to
accessing diabetes information.[353, 365] People from ethnic minority communities were
directly affected by all these issues, which can result in reduced adherence to prescribed

antidiabetic medication.
‘I did (want to ask for more information) but | don’t know the language’.[361]

‘Our doctor helps a lot. We are so happy that he can speak and understand our language

(Nepalese language)’.[355]
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e Building relationships

The relationships between patients and healthcare professionals play an essential role in
effective communication, which, in turn, is critical in promoting medication adherence.
Healthcare providers' time constraints hinder building relationships with patients, resulting in
suboptimal counselling on the treatment and thereby hindering medication adherence.
Participants from South Asian ethnic minority communities described healthcare
professionals' time constraints as a barrier to receiving detailed information during
consultations and support from their healthcare providers regarding diabetes
management.[330, 331, 346] As a result, people from the same ethnic minority communities
also reported dependence on healthcare providers from their home country to seek further
information on diabetes.[346] Consequently, inadequate interaction time between patient-
healthcare providers led to limited information sharing regarding treatment benefits and
listening to patients' concerns about medications, thus negatively influencing adherence to

antidiabetic medication.

‘..they won’t tell you anything in depth as appointments are limited to only few

minutes’.[330]

‘..you can’t blame them because they are seeing so many patients a day, they haven’t got

the time to spend 20 minutes or half an hour to talk and tell you things...".[346]
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Table 14: Theme 3: Managing diabetes during visiting home countries

Synthesised themes
(third order
constructs)

Second order constructs: the author’s interpretations of
the original findings

First Order constructs: examples of direct quotations from
the participants of the study

MANGING DIABETES
DURING VISITING
HOME COUNTRIES

Beliefs about diet and diabetes management

‘...no electricity for about 8 hours...so in the summer it’s very
difficult and because | take insulin | have nowhere...”.[346]

British Pakistani

Healthcare system

‘... And it’s expensive and you have to keep it in the fridge. In
Jamaica some people don’t even have a fridge in the house’.[348]

African-Caribbean

Changing time zones

‘..some days | was completely forgetting them for days on end.
Cause you were travelling for 24 hours’.[359]

Non-Madaori non-Pacific

Beliefs about diet and diabetes management

‘When | go there my diabetes is gone...”.[346]

British Pakistani

‘I: Did you take all your medication with you?

...I never take any medicine when | am there...for 6 or 7 weeks that

I am there, | never take’.[346]

British Pakistani

Impact of causal beliefs about diabetes (stress, Belgian climate)
on medication adherence

‘In Turkey | don’t take it (his OHA) at all. | sometimes measure my
sugar and it is always lower than (when | am) over here’.[361]

Turkish
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‘Once a year | go to Turkey for 5 to 6 weeks. Sometimes | don’t
inject (the insulin) at noon although | eat and drink a lot. Because |
have no worries my sugar (blood sugar level) is very low’.[361]

Turkish

“...when traveling to his home country, he will get better and his

International travel to visit friends and relatives health will improve’.[199]

Indian
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3) Managing diabetes during visiting home countries

People from South Asian and Turkish minority ethnic communities had beliefs that their
diabetes was temporarily cured (or their blood sugar levels improved) in their countries of
origin and these beliefs appeared to negatively affect adherence to antidiabetic
medication.[331, 346, 361] This can be attributed to the strong belief among some participants
about the perceived benefits of returning to a hot climate, which they believed improved their
diabetes control or provided a temporary cure through sweating[346, 361], leading them to
either alter their antidiabetic medications or stop using them entirely.[331, 346, 361]
Moreover, some participants viewed their cultural holiday in their home countries as a break
from taking medication, so they stopped taking their antidiabetic medication.[346] Changing
time zones during their travels was also described as a challenge when using antidiabetic
medications.[359] The practical issues related to medication storage in native countries of
people from ethnic minority communities were also acknowledged as a barrier to taking
antidiabetic medication during holidays.[346, 348] For example, several participants
mentioned the inability to store insulin at a suitable temperature due to a lack of electricity

and refrigerators in their home countries.[346, 348]

‘In Turkey | don’t take it (his OHA) at all. | sometimes measure my sugar and it is always lower

than (when | am) over here’. [361]
‘When | go there my diabetes is gone....". [346]
3.3.5 Confidence in the synthesised findings

According to the GRADE-CERQual methods [344] applied to the review findings, all the
subthemes under the overarching theme ‘Cultural underpinnings’ were appraised as high
confidence except for the subtheme ‘Social stigma of the condition’ graded as moderate
confidence. The second overarching theme ‘Communication’ was appraised as moderate
confidence, and theme ‘Managing diabetes during visiting home countries’ as high confidence.
The confidence ratings indicate that these themes are likely to be reasonable representation
of the barriers to, and facilitators of, adherence to antidiabetic medication among ethnic

minority groups in high-income countries. The summary of findings is presented in Table 15.
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Table 15: CERQual assessments for the included studies

Review Finding

CERQual
Assessment of
Confidence in the

Evidence

Explanation of CERQual

Assessment

Studies
Contributing to
the Review

Finding

Finding 1:

Cultural

underpinnings

Perspectives of
prescribed medicine
and preferences for

alternatives

High confidence

Assessment of methodological limitation

Minor concerns because most of the studies were unclear
regarding relationship between researchers and participants, one
study had unclear recruitment strategy, and one paper didn’t

provide in-depth description of the analysis process.

Assessment of coherence

No/very minor concerns, as the studies had clear underlying data

supporting the finding.

Assessment of adequacy

Minor concerns regarding adequacy because there were 12

studies out of 21 supporting the finding.

Assessment of relevance

[330, 331, 346, 347, 350,
354, 355, 357-359, 361,
362]
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Very minor concerns, as one study included participants from

low-income countries and high-income countries.

Social stigma of the

condition

Moderate confidence

Assessment of methodological limitation

Minor concerns because most of the studies were unclear
regarding relationship between researchers and participants, and

one study had no clear

statement of findings.

Assessment of coherence

No/very minor concerns as there were clear data supporting the

finding.

Assessment of adequacy

Moderate concerns because only five studies contributing to this

finding.

Assessment of relevance

Very minor concerns, as this finding covered different settings and

different ethnic groups.

[331, 347, 348, 357, 360]
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Family and social

support

High confidence

Assessment of methodological limitation

Minor concerns because most of the studies were unclear

regarding relationship between researchers and participants.

Assessment of coherence

No/very minor concerns, as the studies had clear underlying data

supporting the finding.

Assessment of adequacy

Minor concerns because six studies contributing to this finding.

Assessment of relevance

Minor concerns, as four out of six studies contributing to this

finding conducted in one high income country.

[330, 332, 346-348, 366]

Religious beliefs and

practices

High confidence

Assessment of methodological limitation

Minor concerns because most of the studies were unclear
regarding relationship between researchers and participants, and

one study was unclear regarding ethical considerations.

Assessment of coherence

[331, 332, 345, 347, 348,
350, 361, 362]
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No/very minor concerns, as the studies had clear underlying data

supporting the finding.

Assessment of adequacy

Minor concerns regarding adequacy because there were 8 studies

out of 21 supporting the finding.

Assessment of relevance

Very minor concerns, as this finding covered different settings and

different ethnic groups.

Finding 2:

Communication

Language barrier

Moderate confidence

Assessment of methodological limitation

Minor concerns because most of the studies were unclear

regarding relationship between researchers and participants.

Assessment of coherence

No/very minor concerns, as the studies had clear underlying data

supporting the finding.

Assessment of adequacy

[330, 331]
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Moderate concerns because only two studies contributing to this

finding.

Assessment of relevance

Very minor concerns, as this finding covered different settings and

different ethnic groups.

Building relationships

Moderate confidence

Assessment of methodological limitation

Minor concerns because most of the studies were unclear

regarding relationship between researchers and participants.

Assessment of coherence

No/very minor concerns, as the studies had clear underlying data

supporting the finding.

Assessment of adequacy

Moderate concerns because only three studies contributing to

this finding.

Assessment of relevance

[330, 331, 346]
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Minor concerns, as two out of three studies contributing to this

finding conducted in one high income country.

Finding 3:

Managing diabetes during visiting home

countries

High confidence

Assessment of methodological limitation

Minor concerns because most of the studies were unclear
regarding relationship between researchers and participants, and

one study had unclear statement of data collection.

Assessment of coherence

No/very minor concerns, as the studies had clear underlying data

supporting the finding.

Assessment of adequacy

Minor concerns because five studies contributing to this finding.

Assessment of relevance

Very minor concerns, as this finding covered different settings and

different ethnic groups.

[331, 346, 348, 359, 361]
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3.4 Discussion

This is the first meta-ethnography systematic review to explore the barriers to and facilitators
of adherence to antidiabetic medications in people from ethnic minority communities, living
in high-income countries. Following a comprehensive search that identified 13,958 potential
studies, 21 articles were included in this review and synthesised using a meta-ethnographic
approach.[342] The main themes included: 1) cultural underpinnings, 2) communication, and
3) managing diabetes during visiting home countries. Two subthemes under the synthesised
overarching theme, cultural underpinnings, were identified to be both barriers and facilitators
of adherence to antidiabetic medication, encompassing perspectives of prescribed medicine

and preferences for alternatives and religious beliefs and practices.

The cultural underpinnings of the preference for traditional medicine among people from
ethnic minority communities were considered mainly to be a barrier of adherence to
antidiabetic medications. This review indicated that negative beliefs and fears about the
adverse effects of antidiabetic medication result in a preference for using alternative
treatments. These findings are consistent with the broader literature considering the cultural
misconceptions of Western medicine in people from South Asian and Black ethnic groups.[337,
367, 368] However, in this review the perception of people from South Asian ethnic minority
groups about the higher quality and effectiveness of prescribed medicines in the UK compared
to those available in their home countries was demonstrated as contributing to adherence
toward antidiabetic medications. Therefore, developing educational programmes tailored to
ethnic minority communities might be worthwhile to correct the negative beliefs about their

antidiabetic medication and alternative medicine.

The social stigma related to diabetes in people from ethnic minority communities was also
considered to be a significant barrier to adherence to antidiabetic medication. Stigma affected
adherence in these groups if their diabetes was disclosed to their communities or even to their
families, resulting in missing doses or in difficulty taking medications during social gatherings.
This theme is supported by the findings of a qualitative review that explored beliefs about
medicines in people of South Asian origin with diabetes and cardiovascular diseases, which
concluded that the cultural stigma associated with diabetes presented a barrier of adherence

to medication.[369] Social stigma has been linked to misconceptions, lack of awareness, and
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local health beliefs about diabetes in some ethnic groups.[348, 370, 371] Increasing the
awareness and management of diabetes among people from minority ethnic communities

could reduce the fear of stigma and improve medication adherence.

This review identified that social and family support play a crucial role in enhancing adherence
to antidiabetic medication among people from minority ethnic groups. Social networks of
South Asian and Black ethnic groups support increasing self-management knowledge of
diabetes through social groups and faith-based organisations. Moreover, family members
supporting people from South Asian ethnic minority communities played a significant role in
enabling medication adherence. The positive association between medication adherence and
social support was also reported in a meta-analysis examining the impact of patients’ social
support for adherence to medications in people with hypertension.[372] Faith-based
organisations can be helpful support systems for the dissemination of information related to

diabetes and its management for ethnic minority groups.

One interesting finding of this review is that religious beliefs played a vital role in helping
people from ethnic minority communities to adhere to their antidiabetic medication. These
beliefs contributed to emotional support for taking medication in people from South Asian
minority communities and helped people from Black minority communities in their decisions
to use medication to manage their diabetes. This finding is supported by the results of a
previous review, which suggested that patients’ religious beliefs did help with type 2 diabetes
management among people from the Caribbean region.[373] However, religion-related
practices, such as fasting, were identified in this review as a barrier to antidiabetic medication
adherence, mainly among people from South Asian and Turkish minority groups. Members of
these groups often modified their doses or stopped taking antidiabetic medications altogether
influenced by the beliefs transmitted within their communities that fasting and eating ‘light

food’ eliminates the need for medication.

Language barriers were identified by this review to impede effective communication and
relationships between healthcare providers and people with diabetes from ethnic minority
groups. Lack of language concordance results in difficulty understanding the provided
information and having questions about diabetes management potentially unanswered as well
as reluctance to seek more information. These finding are supported by a recent systematic
review of 14 studies conducted across different countries, which found that language barriers
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led to miscommunication between healthcare professionals and patients.[374] Another study,
conducted in the US, examined the influence of language concordance between patients and
physicians on medication adherence, and revealed that language concordance was
significantly associated with medication adherence.[375] Limited consultation time with
medical professionals also hindered adherence to antidiabetic medication among people from
minority ethnic groups. This finding was also reported by lJin et al., who found that patient
motivation for adherence to therapy is compromised by limited time spent with healthcare

professionals.[376]

People from minority ethnic communities indicated in this review that they have difficulty
adhering to antidiabetic medication in their home countries. This is mainly attributed to casual
beliefs that a hot climate and low stress they find at home results in their diabetes being well
controlled without the need for medication.[346, 361] Additionally, the lack of availability of
facilities to store insulin in the native countries of people from South Asian and African
Caribbean minorities was reported as a challenge.[346, 348] Given the negative beliefs about
diabetes management among people from minority ethnic communities during their holidays,
a pretravel tailored education programme could improve patients’ adherence to antidiabetic

medications and, accordingly, their health outcomes.

Considering these findings, it is unclear whether the reported findings about the barriers and
facilitators of adherence to antidiabetic medication in people from minority groups are due to
being from a minority ethnic group or to socioeconomic deprivation. Since there is evidence
that people from socioeconomically deprived areas reported lower adherence to antidiabetic
medication,[216] people from majority populations from these areas could also exhibit some
of these findings. Consequently, there is a need for future research to explore the barriers and
facilitators of adherence in people from both minority and majority populations within
contexts of similar socioeconomic status. By doing so, researchers can better identify and
understand ethnicity-related factors influencing medication adherence, ensuring that

interventions are effectively tailored to each group's unique needs.
3.4.1 Strengths

This review has several strengths. Firstly, it is the first meta-ethnography systematic review to

provide a comprehensive qualitative synthesis of the barriers to, and facilitators of, adherence
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to antidiabetic medications in people from ethnic minority communities in high-income
countries. Another strength of this review is that the systematic search was not limited by
language or date, and complementary searches, such as backward and forward citation
searching and grey literature searches, were undertaken to ensure a robust literature search

(Table 7, 8, and 9).
3.4.2 Limitations

Despite the strengths, some limitations should be acknowledged. One limitation is that few
qualitative studies explored the perspectives of healthcare professionals on the barriers and
facilitators of supporting adherence to antidiabetic medications amongst minority ethnic
communities. Future studies are needed to explore the barriers and facilitators of adherence
to antidiabetic medication in minority ethnic groups from the healthcare professionals'
perspectives. Another limitation is that since this meta-ethnography focused primarily on
minority ethnic groups living in high-income countries, and more than half of the included
studies were conducted in the UK and the United States, our findings may not be generalisable
to minority ethnic communities living in other high-income countries due to variations in
healthcare systems. The findings of the review may not necessarily apply to different types of
diabetes and second/third-generation migrants, as most included studies focused on people
with type 2 diabetes and migrants or refugees. Notably, few studies clearly differentiated
whether participants were first-generation immigrants or later-generation migrants.
Consequently, it remains unclear whether the observed barriers and facilitators of medication
adherence can be generalised to second/third generation migrants, a limitation that should be
addressed in future research. The last limitation for this review is that all ethnic minority
groups have been considered as one group, overlooking the potential variations and
complexities among different groups. In future studies, it would be valuable to investigate the
barriers to and facilitators of adherence to antidiabetic medications in each ethnic group to

gain a deeper understanding of the diverse experiences within these communities.
3.4.3 Implications of findings for practice, policy and future research

The review findings on the barriers and facilitators of adherence to antidiabetic medication
among people from minority ethnic communities in high-income countries have significant

implications for clinical practice and public policy. Healthcare professionals should recognise
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the impact of cultural-related factors on medication adherence among minority ethnic
communities. By providing culturally sensitive care, healthcare professionals can build trust
and rapport with patients, resulting in improved patient-provider communication and greater
adherence to antidiabetic medication. Understanding the barriers and facilitators of
medication adherence can also lead to developing patient-centred approaches, tailoring
medication adherence interventions based on individual needs, preferences and cultural
backgrounds. It is also important for healthcare professionals to receive communication
training, especially in cross-cultural situations, to improve patient-provider interactions and
medication adherence. It is important for future polices in this area to recommend the
development of culturally and socially relevant interventions, tailored to the needs of minority
ethnic communities, to improve adherence rates and diabetes outcomes. Addressing
medication adherence disparities contributes to health equity promotion, necessitating public
health policies prioritising culturally competent interventions. Further research is also
essential to understand the cultural underpinnings influencing medication adherence within
different minority ethnic communities. Qualitative research helps to understand the
experiences and perspectives of individuals from minority ethnic communities regarding
medication adherence. This research may lead to developing targeted interventions tailored
to these populations based on their cultural context. Moreover, intervention studies can help
in developing these interventions and examine their effectiveness in improving adherence

among people from minority ethnic communities.
3.5 Conclusion

This meta-ethnographic systematic review is one of the first to explore barriers to and
facilitators of adherence to antidiabetic medication in people from ethnic minority
communities in high-income countries. Several barriers and facilitators have been identified
among people from ethnic minority communities. The findings of this meta-ethnographic
synthesis provide an explanation of why people from ethnic minority communities reported a
lower adherence rate to antidiabetic medications compared to the majority population.
Tailored medication adherence interventions to overcome these barriers are vital for

improving the diabetes care of people from these groups.
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3.6 Summary of Chapter 3

The work in this chapter employed a systematic methodology to synthesise existing primary
qualitative data using a meta-ethnography approach. By applying this systematic and
interpretive approach, the researcher contributed new insights to the limited literature
available. This inductive and interpretive method facilitated the translation of existing research
papers, allowing for the integration of themes and metaphors across studies. The themes
developed identified multiple barriers to and facilitators of adherence to antidiabetic
medication among people from minority ethnic communities in high-income countries.
Furthermore, the findings from this review also revealed a gap in the literature concerning
ethnicity-related factors from the perspectives of both minority ethnic communities and the
majority population within the context of socioeconomic deprivation. It is logical to explore
this further to gain an in-depth understanding of how ethnicity influences adherence to

antidiabetic medication from the perspectives of both groups.

The following chapters of this thesis (Chapters 4 and 5) aim to introduce research that centres
around the perspectives of people with type 2 diabetes from both minority ethnic groups and
the majority. More specifically, it focuses on exploring the views and experiences of these
populations within the context of socioeconomic deprivation, with the goal of gaining a deeper
understanding of how ethnicity influences adherence to antidiabetic medication. This work
will examine minority ethnic groups and the majority from two different settings: the UK and
Saudi Arabia. The upcoming empirical studies will focus on four groups in these settings:
people of South Asian origin as minority ethnic groups in both locations, people of White
British ethnicity as the majority in the UK, and people of Saudi Arabian origin as the majority
in Saudi Arabia.

The decision to focus on these groups in two settings, within the context of socioeconomic
deprivation, was made for several reasons: firstly, conducting empirical work in two different
settings helps to gain insights from the perspectives of people within varying healthcare
systems and cultural contexts; secondly, focusing on people of South Asian ethnic backgrounds
as a minority group is due to the higher prevalence of diabetes and its related complications
among this group;[23, 377] thirdly, studying groups in the context of socioeconomic
deprivation is critical, as this represents a gap in the literature and adherence rates are low
among these groups;[317] finally, by studying the barriers and facilitators of adherence among
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both ethnic minorities and majorities, this can help in the identification of ethnicity-related

factors influencing adherence.

The next chapter will describe the study design, methodology, and findings of a qualitative
study exploring barriers and facilitators of antidiabetic medication adherence among 40 White

British and South Asian participants from socioeconomically deprived communities.
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Chapter 4. A qualitative study exploring the barriers and facilitators of adherence to
antidiabetic medication among people of South Asian and White British origin

from socioeconomically deprived communities
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4.1 Introduction

The previous chapters outlining the literature review and the two systematic reviews have
shown significant disparities in adherence to antidiabetic medication between different ethnic
groups, with these variations being primarily observed between minority ethnic groups and
majority populations. After considering the key findings of these studies, it becomes evident
that these differences in adherence to antidiabetic medication are influenced by both
socioeconomic factors and ethnicity, rather than ethnicity alone. Consequently, it is necessary
to study two groups from similar socioeconomic backgrounds, one from minority ethnic
communities and one from the majority, to explore their experiences and identify any
differences, which may then be areas for further investigation. This approach allows identifying
ethnicity-related factors and better understanding their influence on medication adherence.
Therefore, the researcher conducted a qualitative study to understand how ethnicity
influences adherence to antidiabetic medications by exploring the barriers and facilitators of
adherence to antidiabetic medication among people of White British and South Asian origin
from socioeconomically deprived communities. This chapter describes the research methods
and findings of a qualitative research study conducted in the UK. The chapter will start by
outlining the rationale, research question, aim, and objectives of the study, followed by details
of the methodological approach used, and conclude with the study findings and discussions.
The methodology and methods discussed in this chapter will be applied and adapted to the
study based in Saudi Arabia (Chapter 5), except for ethical approval, data collection and

eligibility criteria, which will be described in Chapter 5.
4.2 Overarching research question

How does ethnicity influence adherence to antidiabetic medication among people from

minority and majority ethnic groups in socioeconomically deprived communities?
4.3 Aim and objectives
4.3.1 Aim

This study seeks to understand how ethnicity influences adherence to antidiabetic medications
by identifying barriers to and facilitators of adherence in socioeconomically deprived

communities of South Asian and White British ethnicity.
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4.3.2 Objectives

1. To explore the views and perspectives of White British and South Asian people from
socioeconomically deprived communities regarding the barriers to and facilitators of
adherence to antidiabetic medications.

2. To make recommendations based on the identified barriers of adherence to antidiabetic
medications about developing patient-centred medication adherence interventions to

support minority ethnic groups.
4.3.3 Research questions
The key research questions of this study concerned:

What are the barriers to and facilitators of adherence to antidiabetic medication among people

of White British and South Asian origin from socioeconomically deprived communities?
Specifically:

e How does ethnicity influence medicines adherence amongst socioeconomically deprived
patients who take medications for type 2 diabetes?
e What aspects of care could be improved to positively influence medicines adherence in

these groups?
4.4 Methodological approach

To effectively explore how ethnicity affects adherence to antidiabetic medication, a qualitative
methodology was chosen to address the aims and objectives of this research project. Using a
gualitative methodology enabled a detailed exploration of participants' experiences, attitudes,
and opinions regarding the barriers to and facilitators of medication adherence.[378] The
richness and depth of data that qualitative research can collect helps to inform an
understanding of the influence of ethnicity on medication adherence. The researcher believed
this approach would best address the 'what' and 'how' research questions. This qualitative
methodological approach was chosen over a quantitative one. While quantitative research
might have helped to measure outcomes from a hypothesis, it would not have provided the
deeper insights and understanding sought into participants' perspectives on the barriers to
and facilitators of adherence to antidiabetic medications.[379] An interpretivist approach was

adopted by the researcher, which assumes that reality is constructed through social
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interactions and experiences. This perspective acknowledges that meanings and
understandings can be influenced and shaped by historical experiences.[380, 381] As a result,
data were collected using semi-structured interviews to capture participants’ subjective
perspectives, and analysis was carried out inductively, allowing themes and meanings to
emerge directly from the data rather than being shaped by preexisting theories. This approach
enabled the researcher to gain a deeper, contextually ground understanding of participants’

lived experiences.[382]
45 Qualitative methods for data collection

The researcher evaluated various qualitative methods, including surveys and questionnaires,
focus groups, and observations, to determine which approach would best address the research
objectives and align with the paradigms outlined above.[383] Surveys and questionnaires that
include text-based responses can provide some useful information about participants'
experience and perception regarding barriers and facilitators of adherence to antidiabetic
medication. However, these methods do not necessarily provide the opportunity to inquire
further based on participant responses.[384] Additionally, potential limitations of this method
include a low response rate, non-response bias among sampled participants, and language
barriers, which, given that the study involves participants from minority ethnic communities,
could lead to misunderstandings of the questions, inaccurate responses, or even discourage
participation, thereby affecting the reliability and validity of the collected data. [384-386] In
addition, since the study aimed to explore participants' perspectives regarding the barriers to
and facilitators of adherence to antidiabetic medication, performing observations would not
be especially relevant or useful.[387] Moreover, focus groups could produce detailed
narratives,[384, 385, 388] but given the sensitive and confidential nature of the research topic,
participants may be reluctant to openly share their emotions, feelings, and experiences with
others.[384, 385, 389] Therefore, the researcher selected semi-structured interviews in this
qualitative study for data collection because they provided flexibility and the opportunity for
rich narrative development.[384, 385] This method, along with its advantages and

disadvantages compared to alternative options, is described in further detail below.
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4.5.1 Semi-structured interviews

Semi-structured interviews were chosen for this research over structured or unstructured
interviews due to their flexibility.[384] This method is typically based on a flexible topic guide
that provides structure to the conversation, while the use of open questions allows
respondents to fully express their opinions and focus on the aspect that is important to
them.[390] The flexible design of semi-structured interviews allows for in-depth exploration
of topics without constraints we see with questionnaires or surveys.[378] The ability to adapt
guestions based on participant responses was deemed critical, particularly given the diversity
of participants in this study, including those from minority ethnic groups who may have
different native languages or varying levels of English fluency. The diversity of their experiences
increases the likelihood that there will be significant differences in experiences that will require
clarification or rephrasing to ensure mutual understanding. A structured interview would limit
the interviewer’s ability to establish rapport, which is critical in the context of this study
involving participants from minority ethnic communities, because it would not accommodate
the diverse ways people use language (e.g., dialects, colloquialisms, and indirect
communication) or nonverbal cues, potentially leading to insufficient responses. Conducting
unstructured interviews would not provide the essential focus for addressing the specific
research questions. Furthermore, they are usually lengthy, making them impractical given the
time constraints of participants.[391] Therefore, the semi structured interview approach was
deemed most appropriate for this study , as it balances the flexibility needed to explore
participants' unique experiences, allowing for deeper engagement by adjusting language,
clarifying questions, and responding empathically to cultural cues, while ensuring that all

relevant topics are covered.[392]

An interview schedule was developed and used for all semi-structured interviews conducted
as part of the two qualitative studies in this project. The schedule outlined the topics to be
discussed during the interview, as well as potential example questions to be asked or modified.
It also acted as a plan for the interview, giving the researcher a logical sequence and flow to
ensure all key areas were addressed. The researcher carefully developed this interview
schedule based on pilot interviews conducted with three participants from each ethnic group
and by considering the key findings identified in the introductory work, particularly the meta-

ethnography (Chapter 3). After piloting in the UK and Saudi Arabia, some modifications were

140



made to enhance clarity and cultural sensitivity. For example, in the UK, terminology was
simplified to improve understanding, while in Saudi Arabia certain questions were rephrased
and reordered to better align with local cultural norms. Despite these site-specific
adjustments, the overall structure of the interview schedule remained consistent to ensure
data comparability. The interview schedule covered topics that focused on the study
participants' experiences with taking antidiabetic medication, with the main emphasis on the

barriers to and facilitators of adherence to their antidiabetic medications (Appendix 6).
4.6 Ethical approval

The study was conducted according to the ethical principles that have their origin in the
Declaration of Helsinki,[393] the principles of Good Clinical Practice,[394] and the Department
of Health Research Governance Framework for Health and Social Care 2018.[395] This study
received favourable NHS ethics approval on 10/10/2022, (IRAS Project ID: 318913, reference:
22/NE/0206, see Appendix 7).

4.7 Eligibility criteria

The selection criteria for this study have been carefully designed to align with the research aim
of exploring the barriers to and facilitators of adherence to antidiabetic medication among
people of South Asian and White British origins from socioeconomically deprived
communities. Firstly, the inclusion criteria necessitated participants to have type 2 diabetes
and an active prescription for at least one antidiabetic medication (see Appendix 8). This
requirement ensured the study focused on individuals actively managing the condition.
Secondly, participants were required to live in the 20% most deprived areas of North-East
England, as the study aims to explore the influence of ethnicity on adherence to antidiabetic
medication within the context of socioeconomic deprivation. To ensure this, potential
participants were asked to provide their residential postcode during recruitment. This
information was then cross-checked against the 2019 Index of Multiple Deprivation (IMD)
,[396] a comprehensive measure used in the UK. The IMD assesses various factors, such as
income, employment, health, education, housing, and crime, to rank areas based on
deprivation levels.[397] This index provides a detailed understanding of the socioeconomic
challenges faced by communities, making it a suitable tool for identifying the most deprived

areas in the North-East of England for this study.
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Thirdly, participants were required to be of South Asian and White British ethnic backgrounds,
allowing the study to explore perspectives from both minority and majority populations.
‘South Asian’ usually refers to people from the Indian subcontinent. The South Asian ethnic
group was chosen as the minority group because they have been shown to have higher rates
of diabetes complications, lower medication adherence, and poor outcomes.[41, 62, 63, 337,
398] In the UK, South Asian minority groups include Indians, Pakistanis, Bangladeshis, as well
as people from Sri Lanka, Nepal, Bhutan, and the Maldives.[399] Additionally, English
proficiency was not required for people of South Asian ethnicity, and participants could use
their preferred language, with translators provided for South Asian languages if needed.
Finally, participants were required to be adults over 18 and to have had the capacity to consent
to taking part in the study; ensuring participants had the capacity to consent protected their

rights and upheld ethical standards. These criteria were summarised in Table 16.

Table 16: Summary of participant inclusion criteria

Inclusion criteria

1. Participants must have type 2 diabetes and an active prescription for at least one antidiabetic
medication.

Participants must be living in the 20% most deprived areas of North-East England.
Participants must be of South Asian or White British ethnic backgrounds.

Participants must be adults over 18 years old.

Participants must have the capacity to consent to taking part in the study.

A Bl Pl

4.8 Recruitment of participants

Participant recruitment was conducted by the researcher. Each participant received a
recruitment pack, which included a Participant Information Sheet (Appendix 9) and a consent
form (Appendix 10). Each participant had the opportunity to ask questions about the study. If
they agreed to participate, they were asked to sign the consent form. Participants were
informed that participation was entirely voluntary and that they could withdraw at any time.
Participants were recruited from ten community pharmacies in the North East of England,
common city organisations, community support groups, and social media platforms as

described below.
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4.8.1 Community pharmacies

Initial participant screening and selection were carried out by the community pharmacy team.
Potential participants were identified by the pharmacy team based on prescribed antidiabetic
medication and postcodes of residence, in accordance with a list of postcodes/areas of
potential participants pre-provided by the researcher to the pharmacy team. Once participants
were identified, the community pharmacists provided them with a Participant Information
Sheet (Appendix 9). The role of the community pharmacy team was to provide details about
the study to potential participants; they did not have to consent to participate at this stage. If
potential participants were interested in participating or wanted more information about the
research from the research team, they could consent to pass their contact details to the
researcher. Once the potential participant consented for their details to be passed on, the
researcher could answer any questions or concerns they had about the research. If the
potential participant was interested in taking part, arrangements convenient for them were

made to complete the consent process and interview. The consent process was fully informed.
4.8.2 Social media platforms

The study poster was posted on social media platforms (Appendix 11). The poster included
information about the study, potential participants' eligibility criteria (including the postcodes
of deprived areas from which participants were being recruited), and the researchers' contact
information. If someone was interested in further information about the study or in
participating, a Participant Information Sheet (Appendix 9) was emailed to them. If they
consented to participate, the researcher contacted them to organise consent and schedule the

interview.
4.8.3 Common city organisations, community support groups, and leaders

To further publicise this study, established partners in common city organisations, community
support groups, and community leaders were engaged. Through these organisations and
groups, posters highlighting the potential participants' eligibility criteria, including the
postcodes of deprived areas from which participants were being recruited, were circulated
along with the researcher’s contact details for those interested in participating or needing
more information about the study. If someone was interested in further information about the

study or in participating, a Participant Information Sheet (Appendix 9) was emailed to them. If
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they were interested in participating, the researcher contacted them to organise consent and

schedule the interview.
49 Sampling

A range of sampling techniques were considered to ensure alignment with the type of study
and the research question. In line with common practices in qualitative research, a purposive
sampling approach was employed for this programme of work.[400] Approximately 85
individuals initially expressed interest in participating. Each potential participant was assessed
for eligibility based on predefined criteria, including duration since diabetes diagnosis, gender,
age, and specifically for the South Asian group, included various subgroups such as Indian,
Pakistani, and Bangladeshi. Only those who met these criteria were selected for the final
sample, ensuring that the sample accurately reflects diverse and representative sample of

participants from the studied ethnic groups was included.
4.10 Conducting the interview

Participants were interviewed either face-to-face in their homes, at the university, in their
community pharmacy, by telephone, or through call-based software at a convenient time and
date. The duration of the interviews was generally 30—60 minutes; however, this depended on
each participant and the details they provided when answering questions or elaborating on
topics. Participants took part in one interview. All interviews were conducted by a single

researcher (RA), audio-recorded, transcribed verbatim, and analysed.
4.11 Qualitative methods for data analysis

The researcher conducted a reflexive thematic analysis(rTA) for the two qualitative studies in
this programme of work separately analysing the South Asian minority and majority groups
within the UK and Saudi Arabian settings to capture themes unique to each ethnic group.
According to Braun and Clarke, thematic analysis encompasses various approaches that aim to
identify patterns in data.[401] Rather than being a single approach of analysing data, reflexive
thematic analysis refers to a group of approaches for the purpose of capturing and identifying
patterns.[401] Reflexive thematic analysis is an appropriate analytical approach for addressing
the aims, objectives, and research questions of this study since it is particularly suitable for

addressing broad or narrow research questions about experiences, views, and perceptions. In
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comparison with other approaches to thematic analysis, rTA is distinguished by its process of
theme development and data coding. This approach identifies patterns within and across
datasets through the rigorous steps of data familiarisation, coding, theme generation and
development, and continual review.[401] The analytical approach is interpretative, inductive,
and continuously reflexive.[401, 402] rTA acknowledges researcher subjectivity, emphasising
the importance of reflexivity in analysis.[401, 402] This method also allows for a
comprehensive and in-depth understanding of the data, which makes it ideal for exploring the
complex and multifaceted nature of participants' perspectives, views, and experiences.[401,
402] By adopting the interpretative and reflective nature of rTA, the researcher can facilitate a
comprehensive and insightful analysis that aligns with the study's aim. The rTA analysis process
involves six phases for data familiarisation, coding, and theme development — these are

described in the following sections[402]
4.11.1 Step 1: Familiarisation with the data

Familiarisation with data was facilitated by transcription; all interviews were transcribed by
the researcher in this work programme. Along with the process of transcription, the researcher
read and re-read the transcripts continuously to support in gaining familiarity with the data

namely, the key perspectives and opinions shared by participants.
4.11.2 Step 2: Data coding

After the researcher became familiar with the data, the transcripts were printed on A4 paper
and annotated by hand; these annotations were used to identify the initial descriptive ideas
and codes. While these were not the final codes, this step allowed the researcher to identify
the key ideas before stepping back to identify the overarching findings. Before conducting the
following interview, the researcher worked through each transcript individually, iteratively and
inductively. Once the descriptive codes were developed, the researcher was able to construct

underlying descriptions that were more profoundly connected to the transcripts.
4.11.3 Step 3: Generation of the initial themes

In this phase, the researcher engaged in an iterative and reflective process to develop initial
themes from the coded data. This involved thoroughly examining the descriptive codes and

collated data to identify significant patterns of meaning that aligned with the research
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question. By continuously reviewing and refining these patterns, the researcher constructed
overarching themes that captured the participants' complex and multifaceted perspectives.
Throughout this process, the research question was carefully considered, guiding the
development of themes in alignment with the study aim. As theme development occurred
concurrently with data review, the researcher maintained a flexible approach, allowing for the
continuous development and refinement of themes to ensure a comprehensive and insightful
analysis. Finally, the list of main and sub-themes was assembled and systematically applied to

the entire dataset.
4.11.4 Step 4: Reviewing and developing themes

During this phase, the preliminary themes identified in Step 3 are reviewed, modified, and
developed. To unpick and understand the nuances within the perspectives shown, the
researcher compiled and reviewed the data relevant to each theme. After identifying the main
themes, the researcher discussed them with the supervisory team and further refined them.
The researcher focused on whether each theme's data related meaningfully to one another by
thoroughly exploring the connections in the data and explaining why those connections
existed. To enhance understanding and clarity, these connections were illustrated on a series
of maps. The researcher then started developing explanations for the recurring patterns and
associations found in the data. Throughout the data analysis process, NVivo 14 software was

used for data management.
4.11.5 Step 5 and 6: defining and naming the themes and writing the analysis report

The final refinement of each theme was carried out in this phase, which involved the detailed
analysis of each theme. The researcher read all the data within each theme more than once
and identified the essence of each theme and its relationship to the other themes. After that,
each theme was defined and named based on the narrative that was present within the data.
Finally, the write-up of the generated themes is presented and includes a narrative analysis

with embedded data extracts.
4.12 Reflexivity

The concept of reflexivity involves recognising the potential influence of a researcher and the

research process itself on the data collected.[403] Reflexivity considers how the researcher's
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previous experiences might influence their interpretation of the data.[401] The researcher had
considerable experience working as a hospital pharmacist and had also conducted several
literature reviews as part of this programme of work exploring how ethnicity is associated with
medication adherence. As a result of this, the researcher was able to construct an
understanding and meaning from the data that potentially differed from the understanding
and meaning constructed by a non-clinical researcher. It is important, however, that the
researcher be aware of their role in the co-construction of knowledge. Therefore, the
researcher maintained a research journal while collecting and analysing data, recording
personal reflections and noting any biases or preconceptions she may have had to ensure
these factors were considered during data analysis and interpretation. Regular journaling
enabled the researcher to critically examine her initial assumptions, document emerging
themes, and revisit interpretations iteratively. By systematically noting her reflections, queries,
and decisions made throughout the research process, the journal actively informed and
shaped the analysis, ensuring a continuous and transparent consideration of personal

influences on data interpretation.
4.13 Results

This section outlines the demographic characteristics of participants from South Asian and
White British backgrounds, followed by an in-depth analysis of the main themes identified

through data analysis for each group individually.
4.13.1 Participant characteristics (South Asian group)

Twenty participants from the South Asian ethnic group were recruited through community
pharmacies (n=12) and social media (n=8) and interviewed between December 2022 and May
2023; each interview lasted between 17 and 46 minutes, with an average duration of 32
minutes. Of these, seven participants were Nepalese (35%), six were Bangladeshi (30%), four
were Indian (20%), and three were Pakistani (15%). The average age of participants was 47
years (SD: 9.28), and twelve of the 20 participants (60%) were male. The time since diabetes
diagnosis varied from one year to 35 years, and six participants reported as having comorbid
conditions alongside their diabetes. Most of the participants (60%) were on a combination of
oral antidiabetic medication and insulin. Participants were predominantly married, with the

majority having completed secondary school as their highest level of education. Among the 20

147



participants, religious backgrounds varied with 12 identifying as Muslim, six as Christian, and
two as Buddhist. Ten of the interviews with participants were conducted in person, while the
remainder were conducted online, according to the participants' preferences. Of the in-person
interviews, four took place at the participants' homes, and six were conducted in a community
pharmacy consultation room. There were no refusals to participate, no dropouts, and no
interviews that needed to be repeated. The characteristics of each of the participants are

described in Table 17.
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Table 17: Participant characteristics (South Asian group)

Presence of

. Time since multiple
Participant Sex Age Marital Ethnic origin | Religion | diagnosis Treatment regimen long-term
number (years) status conditions
(Years)
(Yes/No)
1 Female 26 Married Bangladeshi Muslim 1 Oral antidiabetic medication Yes
2 Male 43 Married Bangladeshi Muslim 2 Oral antidiabetic medication and insulin No
3 Female 54 Married Pakistani Muslim 4 Oral antidiabetic medication Yes
4 Female 66 Married Pakistani Muslim 35 Oral antidiabetic medication and insulin Yes
5 Male 65 Married Pakistani Muslim 17 Oral antidiabetic medication and insulin Yes
6 Male 38 Single Indian Buddhism 3 Oral antidiabetic medication No
7 Male 36 Married Nepalese Christian 2 Oral antidiabetic medication Yes
8 Male 56 Married Bangladeshi Muslim 20 Oral antidiabetic medication Yes
9 Female 44 Married Nepalese Christian 1 Oral antidiabetic medication and insulin No
10 Male 43 Married Indian Muslim 4 Oral antidiabetic medication No
11 Male 59 Married Bangladeshi Buddhism 3 Oral antidiabetic medication and insulin No
12 Male 47 Married Nepalese Muslim 4 Oral antidiabetic medication and insulin No
13 Male 43 Married Bangladeshi Muslim 3 Oral antidiabetic medication and insulin No
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14 Male 55 Married Nepalese Christian Oral antidiabetic medication and insulin No
15 Female 41 Divorced Bangladeshi Muslim Oral antidiabetic medication and insulin No
16 Male 43 Married Nepalese Christian Oral antidiabetic medication and insulin No
17 Male 38 Single Bangladeshi Muslim Oral antidiabetic medication No
18 Female 48 Married Indian Christian Oral antidiabetic medication and insulin No
19 Female 50 Married Nepalese Christian Oral antidiabetic medication and insulin No
20 Male 40 Single Indian Muslim Oral antidiabetic medication No
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4.13.2 Participant characteristics (White British group)

Twenty participants from the White British group were recruited through community
pharmacies (n=15) and social media (n=5) and interviewed between December 2022 and May
2023. Each interview lasted between 22 and 44 minutes, with an average duration of 31
minutes. The average age of participants was 51 years (SD: 7.71), and twelve of the 20
participants (60%) were male. The time since diabetes diagnosis varied from one year to 14
years, and six participants reported having comorbid conditions alongside their diabetes. Most
of the participants (55%) were on oral antidiabetic medication. Participants were
predominantly married, with the majority having completed secondary school as their highest
level of education. Among the 20 participants, 19 identified as Christian, while one reported
having no religious affiliation. Eight of the interviews were conducted in person at the
participants' community pharmacy consultation room, while the remainder were conducted
online according to the participants' preferences. There were no refusals to participate, no
dropouts, and no interviews that needed to be repeated. The characteristics of each

participant are described in Table 18.
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Table 18: Participant characteristics (White British group)

Presence of
Participant Age Marital . T;:z::l:ic: ' multiple
number Sex (years) status Religion Treatment regimen Iong-tferm
(Years) conditions
(Yes/No)
1 Male 58 Married Christian 5 Oral antidiabetic medication and insulin No
2 Female 76 Married Christian 3 Insulin No
3 Male 53 Single No religion 5 Oral antidiabetic medication Yes
4 Female 48 Married Christian 3 Oral antidiabetic medication No
5 Female 37 Single Christian 6 Oral antidiabetic medication No
6 Female 51 Married Christian 5 Oral antidiabetic medication and insulin No
7 Male 42 Married Christian 1 Oral antidiabetic medication No
8 Female 48 Married Christian 5 Oral antidiabetic medication No
9 Male 50 Married Christian 5 Insulin Yes
10 Male 49 Married Christian 3 Oral antidiabetic medication No
11 Male 47 Married Christian 2 Oral antidiabetic medication No
12 Male 50 Divorced Christian 5 Oral antidiabetic medication and insulin No
13 Male 45 Married Christian 2 Oral antidiabetic medication and insulin No
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14 Male 49 Divorced Christian 5 Oral antidiabetic medication and insulin No
15 Male 53 Divorced Christian 2 Oral antidiabetic medication and insulin No
16 Female 60 Married Christian 2 Oral antidiabetic medication and insulin No
17 Male 60 Married Christian 14 Oral antidiabetic medication Yes
18 Female 56 Divorced Christian 14 Oral antidiabetic medication Yes
19 Female 55 Married Christian 7 Oral antidiabetic medication Yes
20 Female 56 Married Christian 2 Oral antidiabetic medication Yes
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4.13.3 Development of the themes (South Asian group)

Five overarching themes were developed from the data to highlight the perceived barriers and
facilitators affecting adherence to antidiabetic medication among people of South Asian ethnic
background. These themes centred around (1) challenges relating to the individual; (2)
perceptions related to medications; (3) perceptions relating to condition; (4) beliefs and social
influences; (5) influences relating to healthcare systems (as demonstrated in Figure 5). Each
theme and subtheme are discussed in turn, using pseudonymised verbatim interview quotes
to reflect participants' perspectives. Non-identifiable pseudonyms, such as Participant 1,

Participant 2, and so forth, are used throughout following each quote.
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Figure 5: Developed themes and subthemes around the barriers and facilitators of adherence to antidiabetic
medications among people of South Asian origin in socioeconomically deprived communities in the UK
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Theme 1: Challenges relating to the Individual
1) Forgetfulness

Forgetfulness was reported mainly as a barrier to adherence to antidiabetic medication. Many
participants highlighted their difficulties in consistently remembering to take their medication.
For instance, one participant stated, “I'm very forgetful, that's what makes it very difficult”
(Participant 1, Bangladeshi female), and another added, “...at some moments | actually skip it,
maybe it actually slips my memory” (Participant 17, Bangladeshi male). There were a variety
of situations shared among the participants that contributed to their forgetfulness, including
busy schedules, tiredness, and disruptions to their routine. Three interviewees shared that
their busy schedules frequently led them to forget to take their medication. One participant
stated, “Sometimes you just forget to take the medication because maybe busy schedule, you
know, trying to make up with work and stuff like that” (Participant 10, Indian male).
Additionally, another participant mentioned, “../ forget taking the medication maybe because
of a busy day or maybe because I'm just tired and, you know, just eventually | forget to take it,
maybe my wife can't even remind me of taking it” (Participant 8, Bangladeshi male). The other
two participants acknowledged routine disruptions, such as missing a meal, falling asleep, and

feeling tired, as the main reasons for forgetting to take their medication, as one explained:

“..the only thing that can make it difficult is if | kind of miss a meal or don't eat, or maybe |
forget and sleep off due to tiredness and stuff like that, so | might miss my dosage”

(Participant 19, Nepalese female).
2) Emotional experience

Emotional responses to medication taking were demonstrated to be both barriers to and
facilitators of adherence to antidiabetic medication. Several participants expressed emotional
challenges associated with sticking to medication and managing their diabetes as well, which
can hinder adherence. They discussed their discomfort with the daily routine of taking
medication and found it to be stressful and intrusive for them. One participant, for instance,
stated, “I'm not happy, it's not pleasing at all, this is not who | am, you know, it's never
comfortable having to take medication, whatever you are doing, you have an alarm, you
having to remind you of there is a medication somewhere you need to take” (Participant 10,

Nepalese female), and another participant added, “...you know, actually being consistent with
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your diabetes medication can be a kind of stressful thing and challenging thing to do”
(Participant 6, Indian male). These negative feelings during the time of recent diagnosis were
described by one participant who was stressed by having to take medication every day, which
made her feel “I'm sick and tired of it, and | don't want to take them, | don't want to live this
life that is stuck to me” (Participant 18, Indian female). Additionally, another participant
described feeling uncomfortable, particularly when away from home because of the ongoing

necessity to carry medication and how it has become a part of her everyday life:

“...when I'm leaving my house and | know I'm gonna spend a lot of time out of my home, | go
with my medication, | just find sometimes for me uncomfortable because it has been part of

me so | cannot do without it” (Participant 15, Bangladeshi female).

There was also an emotional strain associated with diabetes management, particularly when
additional long-term illnesses were present. For instance, one participant expressed feeling
overwhelmed and worthless while treating diabetes and other long-term diseases,
complaining about having to rely on “bags upon bags of drugs to live on” (Participant 4,
Pakistani female). Furthermore, another participant expressed a negative perception, which

was exacerbated by the need to follow a strict diet and use medication:

“I sometimes have negative thoughts about myself, and these thoughts psychologically affect
me particularly knowing that | have to stick to a diet and medication” (Participant 20, Indian

male).

On the other hand, two participants described finding self-motivation and resilience as
facilitators of adhering to their medication. They stressed the importance of setting personal
goals and keeping self-motivated, without being negatively influenced by others, to facilitate
adherence to medications. One of them noted, “/ don't allow anybody to say, you know, you
don't feel well, don't have to take it. You have to have it inside yourself that | need to take it
and it make me feel better” (Participant 3, Pakistani female), and another participant echoed,
“...setting maybe goals for yourself like motivating yourself and staying focused on treatment,
| think things like that actually gives you self-motivation to keep on taking your medication”

(Participant 6, Indian male).
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3) Integration medication into daily routine

Integrating medication into a daily routine appeared to be a crucial facilitator of adherence to
antidiabetic medication. Some participants emphasised the importance of maintaining a
routine in facilitating medication adherence and described how they keep this routine by
linking medication time with spiritual practice time or keeping their medication in a particular
place and integrating it into their mealtimes. One participant stated, “..it's like prayer, | have
set time with the morning prayer, the evening prayer to take it” (Participant 3, Pakistani
female), and another mentioned, “/ have my box beside me, then as I'm eating, I'll put the
medication there and I'll take it through the meal” (Participant 5, Pakistani male). Additionally,
using technological aids such as mobile phone reminders or visual pictures in the usual place
was described by some participants to promote this routine. One participant explained, “/ have
schedule on my phone that | actually set a reminder to help me when the time is getting ready

for me to take my medication” (Participant 10, Nepalese female), while another shared:

“What | did was paste that drawing in my kitchen, at the same spot where the kitchen
cabinet is, where | keep my provisions and other stuff. So, each time | go to the kitchen, to
probably make breakfast, and | see it, there's no possible way that I'll forget, this reminds me,

I have to take my medication” (Participant 19, Nepalese female).

However, work may disrupt the daily routine and negatively influence adherence to
antidiabetic medication for some participants. They described situations that make it difficult
for them to take their medication during their working time, such as work schedules interfering
with their ability to take medication, forgetting to bring their medication to the workplace, or
difficulty taking the medication in a public workplace. One participant stated, “/ have to work
the evening shift at the restaurant as a chef, from four in the afternoon until late at night. This
schedule makes it difficult for me to take my medication on time” (Participant 8, Bangladeshi
male), and another shared, “When | have an evening service, and this also affects me not being
very reqgular on my medication especially if that's in a public space” (Participant 14, Nepalese

male).
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Theme 2: Perceptions related to medications
1) Medication safety concerns

Concerns about the safety of antidiabetic medication were perceived to be mainly barrier of
adherence. Some interviewees reported experiencing adverse effects such as stomach pain,
diarrhoea, weight gain, and headaches, making them reluctant or unwilling to continue taking
their medications. One participant shared, “There are several situations that actually stop me
from taking my medication. | will start by saying side effects, these diabetes medications have
some side effects, and you come to realise you end up having some kind of stomach pain,
sometimes you may have diarrhoea, as well headache. So, when | remember the past
experiences that | have due to the side effects of it, it's always made me feel reluctant to take
it” (Participant 6, Indian male), and other participant stated, “..after having the stomach upset

and diarrhoea, | somehow feel | wouldn't wanna experience it, | wouldn't want this

(Participant 9, Nepalese female).

After experiencing adverse effects, participants may take different actions to avoid this
experience. Two participants mentioned that they continued their medication after receiving
support about how to manage it or counselling from their healthcare providers. For example,
one participant explained, “..I've been experiencing things like that, but I, | explain it to my,
um, physician, and he actually helped me in terms of trying to manage the side effects and
then | continue to take it” (Participant 10, Indian male). Conversely, other interviewees
decided to stop or reduce medication dosage on their own to avoid the adverse effects, as one

participant shared:

“...I took one that actually made me to start gaining weight, because of that, | felt like instead
of me to, you know, cause some extra damage to my health | stopped taking it for a while”

(Participant 6, Indian male).

Moreover, concerns about long-term medication use are also discussed by some participants,
which can negatively influence adherence. Two of them expressed their concern about the
cumulative effect and toxicity of medication use over a long period of time on the body's
organs, especially the kidneys and liver. One participant stated, “../'ve been taking it for about
four years. So, | don't know what long-term problems it will cause me because it's a lot to do

with your inside as well, kidneys, liver, stuff like that...” (Participant 3, Pakistani female), and
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another participant mentioned, “I’'m afraid of being addicted to these drugs, and one day can't
do without these drugs. So, for that, | tried to take it like four times a week” (Participant 15,

Bangladeshi female).
2) Necessity and effectiveness of medication

Some participants regarded their antidiabetic medication as necessary, which can be critical in
promoting medication adherence. These participants held strong necessity beliefs, as they
expressed, “...medication is very essential, | can't miss the medication” (Participant 3, Pakastani
female), and “I actually wanted to always take my medication to stay healthy” (Participant 13,
Bangladeshi male). In addition to being deemed necessary, medications were also viewed as
effective. For instance, an interviewee recognised the effectiveness of the medication in

managing symptoms and improving their health:

“...you come to realize that this stuff is actually managing your blood sugar level, and you are

trying to live a normal life because of this medication” (Participant 6, Indian male).

Furthermore, observable improvements in their condition motivated continued medication
use, as a few participants were encouraged after realising that the medication was effective in
reducing their blood sugar levels and helping them to lose weight. One participant shared,
“since I've started taking metformin, even though in the beginning | wasn't happy, everything
is changed, like my health, like, | used to be like really big, really big, and now that I'm finally
getting the medication | need, I'm so much more healthier, | work a lot more, | feel so much
more healthier, | feel better, | feel like now that I'm finally getting the medication that | need
for my body, it's finally working out” (Participant 1, Bangladeshi female), and another
participant echoed , “Once | look at my physical body, my health status, um, as I’m losing
weight, so this really keeps me, um, motivated that | need to take my medication” (Participant

13, Bangladeshi male).
3) Perceptions about insulin

Negative perceptions about insulin were reported by three participants to be both a barrier
and a facilitator to adherence to antidiabetic medication. In one aspect, two participants who
were on oral antidiabetic medication expressed significant reluctance to progress to insulin

due to several perceived drawbacks. These participants believe that once insulin treatment is
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initiated, it becomes a permanent, irreversible part of diabetes management and is also
viewed as a last resort and as a sign of disease progression, as one participant shared, “there’s
a lot of people say once you're on insulin, you are on it for life. So that's sort of like the very
end consequence. | don't really want to get to that” (Participant 2, Bangladeshi male), and
another echoed, “I would rather to take this medication for a life and it wouldn't progress to

insulin because that would make life a bit more difficult” (Participant 3, Pakistani female).

Additionally, the practical challenges and inconveniences associated with insulin use,
especially during travel, such as the need for special requirements to carry and store the
insulin, were highlighted by one participant as a barrier to progressing to insulin therapy. This
participant explained, “You would always need to have a cool bag to take the insulin along with
you. Let’s say we go make many, holidays in Pakistan. So, the refrigeration is a problem there
because we have power cuts” (Participant 3, Pakistani female). Consequently, the participants'
desire to avoid the need for insulin can motivate them to adhere to their oral antidiabetic
medications, while simultaneously acting as barriers in the case of transitioning to insulin. On
the other hand, one participant on insulin expressed great dissatisfaction with insulin
injections and its burden, highlighting a desire to discontinue it. She further emphasised the
emotional relief she would feel if she could eliminate the need for insulin. This participant
stated, “..if there is something that | could come off my injections this will help”, and added,

“..if I can get rid of my injections, | would love to” (Participant 4, Pakistani female).
Theme 3: Perceptions relating to condition
1) Diabetes diagnosis and initiating medication

The initial emotional responses to a diabetes diagnosis and the initiation of antidiabetic
medication were discussed by participants as barriers to adherence. Many of them
experienced considerable distress and denial following their initial diagnosis, as one
participant shared, “I think when | first got diagnosed with diabetes, | was very upset. | was
crying, and | said no, like, | think | was in denial, and | didn't start my medication straight away”
(Participant 1, Bangladeshi female). Additionally, another interviewee perceived herself as an
isolated case within her family and faced an additional emotional barrier: “I really felt down,

I’m the only person in the family who has diabetes, none of my other siblings have it or

anything, none of my close relatives or anything, they don't have it. It's just me” (Participant 3,
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Pakistani female). These negative emotions caused them to delay the initiation of their

medication.

Moreover, once participants started their medication, they experienced physical difficulties
that hindered adherence. These difficulties, including adverse effects such as nausea, made it
hard to adhere to the medication. For instance, one participant stated, “../t was very difficult
at the beginning, you feel really, it, it does make you feel unwell, you feel nauseous” (Participant
20, Indian male). However, participants reported that adherence to antidiabetic medication
improved over time with acceptance of the condition and adaptation to using medication long-
term. Two participants described how their turning point from denial to acceptance of their
condition enabled them to initiate medication, as one expressed “...after | accepted it, | started

taking it” (Participant 1, Bangladeshi female).

Furthermore, participants felt more motivated to adhere to their medications once they

understood they could live a normal and satisfying life with diabetes. One participant noted:

“I come to understand that there were people that actually live with diabetes and they're still
living a normal life. They're still living good life. So, | wasn't very worried because | come to
understand that if | follow proper precautions, | will also be able to live good life just as for

the people who are out there living with diabetes” (Participant 10, Indian male).

Some participants also reported that their bodies gradually adapted to the medication after
initial difficulties, making it easier to continue taking it, as one participant stated, “..at some
point, | think my system adapted to it, and | got very fine and okay with it” (Participant 20,

Indian male).
2) Symptom-driven adherence

Adherence to antidiabetic medication varied according to participants’ experiences with either
symptom improvement or severity as consequences of non-adherence, which were
considered as barriers and facilitators of adherence, consecutively. Some participants
mentioned that they sometimes skip their medication when symptoms temporarily improve,
believing their condition is under control, which in turn leads to inconsistent medication use,
as one participant explained, “The situation that makes me skip my medication is if | have a

little relief. | try to skip it” (Participant 11, Bangladeshi male). Furthermore, after seeing
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improvements in their blood sugar levels, some participants feel reluctant to continue with

their medication. For example, one participant stated:

“After | do my blood test and | discover that my blood sugar level has reduced, | feel a

reluctance to continue with the dose” (Participant 19, Nepalese female).

However, the recurrence of symptoms and the immediate discomfort associated with
nonadherence served as motivators for some participants to resume their medication after a
period of nonadherence. Two participants emphasised the need for medication after
experiencing the return of symptoms like fatigue and frequent urination when they skip some

medication doses:

“When | develop symptoms and challenges, when | feel discomfort, | remember that | have
medications to fall back to” (Participant 20, Indian male), and “...at times when | stay away
from my medications, then | discovered that my blood sugar levels spiked up, and | was really
scared. So, | saw my doctor, who advised me not to do such again. So, | listened, and ever
since then, I've always been taking my medication as recommended” (Participant 19,

Nepalese female).
Theme 4: Beliefs and social influences
1) Preference for alternative medicines and supplements

Alternative medicine preferences were reported by nearly half of the participants, which in
turn worked as a barrier to adherence to antidiabetic medication. Five interviewees preferred
alternative medicine, including black seeds, Noni, bitter melon, vinegar leaves, and other
herbs, based on their belief in their effectiveness. For instance, one participant stated, “../
bought the tablets, the black seed tablets and I’ve taken that. | started about five, six weeks
ago and it seems like helping in reducing my blood sugar” (Participant 5, Pakistani male).
Herbal medicine was used by two participants as a means of rapid relief, since they felt that
prescribed antidiabetic medications did not provide them with the quick relief they sought, as

one participant explained:

“At first to me | could not see effectiveness of the medication and | was needed [sic]a very
fast reduction in the blood sugar. So, | actually had to take herbal medication, which was

being
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mixed from leaves and maybe squeeze out the water, and | was drinking that to help...”

(Participant 13, Bangladeshi male).

Social networks also influenced the decision to use herbal medicines over prescribed
antidiabetic medication. One participant mentioned that her friend recommended some herbs

they had previously tried and found to be effective:

“When | had the diabetes earlier, there was one friend of mine who introduced me to, um,
some herbal, like, um, some native, like some native medications to take, she said she had

been taking them...” (Participant 18, Indian female).

Additionally, one participant described a situation where she relied on herbal medicine when

she ran out of her antidiabetic medication as an alternative:

“The time when | have nobody around to actually go get me the medication. I just need to or

try to use some nutritional medication rather than the main medication.....These are things

like vinegar leaves, stuff that is actually what | was advised to use it, so that | would maybe
take some, maybe have some herb that will, will actually help me in the reduction of the

diabetes” (Participant 11, Bangladeshi male).

In a similar manner, some participants expressed a preference for natural supplements and
diet over prescription medications, indicating distrust in prescribed medications. They
describe using supplements including vitamins and managing their diet by avoiding

carbohydrates and focusing on whole grains and vegetables:

“I do not really like taking synthetic drugs and | love living on taking mainly my supplements

like some vitamins...” (Participant 20, Indian male).
2) Religious beliefs and practices

Participants' religious beliefs and practices have both positive and negative effects on their
adherence to antidiabetic medications. For some Muslim participants, religious practices such
as fasting interfere with adherence to antidiabetic medication since long fasting hours lead to
delaying or reducing the doses of medication taken during the fasting period. One participant
shared, “I reduce the dose during the fasting period because it lasts a long period during the
day. So, my dose is not going to be complete as it used to be” (Participant 20, Indian male).

Additionally, for these participants, adherence was also influenced by concerns about
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medication Halal status (permissible under Islamic dietary law). One participant, for instance,

mentioned:

“There were some tablets that were not halal and that you have to physically go to ask them
if they halal. Fortunately, the ones | was taking were okay, but then some people with the
statins as well, they said don't take statins because they aren’t halal” (Participant 3, Pakastani

female).

However, another participant was encouraged to keep taking his medication, especially when

the religious leader (Imam) confirmed that the medication was halal:

“I haven't stopped taking anything or tried alternative after Imam, the Islamic teacher, he

said that medication is halal” (Participant 8, Bangladeshi male).

Interestingly, a participant of Nepalese ethnicity discussed the negative influence of his
Nepalese friends, who did not believe in Christianity and followed animistic traditions, advising

him to sacrifice to spirits to cure his diabetes, as he shared:

“I have got some negative aspects from Nepalese friends, my friends do not believe in
Christianity, so they actually advise me to seek some traditional remedy for my illness, these
people are an animistic people that they are building this thing can be cured by making some
sacrifices to spirit... there was a time | didn't want to take medication because of what | had

heard from my friend” (Participant 7, Nepalese male).

Religious beliefs also play a role in participants' health practices. One participant expressed
the belief that black seeds were effective in treating various diseases because the Prophet
Muhammad endorsed their health benefits. As a consequence of this strong belief in the
efficacy of black seeds, the participant sometimes prioritises their use over his prescribed

medications:

“I tried sometime black seeds | heard it is mentioned by our Prophet Muhammad black seeds
is good for our health. Our Prophet told us black seeds is good for all kind of problems, only,

only not for death and the rest is help our body” (Participant 5, Bangladeshi male).

On the other hand, religious beliefs provided substantial support, which contributed to
adherence to antidiabetic medication. Some participants reported that their faith provided

them support and encouragement. In addition, their religious obligation to care for their
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health drove them to take their medication. Furthermore, faith also gives a sense of hope and
psychological comfort, which all indirectly influenced adherence positively. For example, one
participant stated, “/ believe God wants us to help ourselves. If there's anything to help me, |

will take it” (Participant 4, Pakistani female), and another expressed:

“I also get support from the Almighty God, because he's the one who gives life and he's also
the one who takes it. So, | feel supported by him, giving me life. So, | also find that as the

greatest support ever” (Participant 19, Nepalese female).

Religious leaders and communities also offered emotional support and guidance that aligned
religious beliefs with medical advice, ensuring people that taking prescribed medicine was
consistent with their religion. One interviewee, for instance, mentioned the topic of health
discussions following religious events, emphasising the importance of maintaining good health
and strength while also highlighting that religious beliefs should not hinder one's ability to live

a healthy life:

“We have a lot of health talks after religious gatherings, we talk about health and how you
need to stay strong. We emphasize not letting your religious sentiments prevent us from

having a healthy life” (Participant 20, Indian male).
3) The influence of family and social networks

Family and social networks appeared to be crucial factors influencing adherence to
antidiabetic medication, mainly in a positive way. Many of the participants frequently
emphasised the positive effect that family members and friends have on reminding and
encouraging them to take their medications on a regular basis. For instance, one participant
mentioned how her parents and close friends frequently checked up on her and inquired if she

took her medication consistently:

“..if I do see my mum, if | do see my dad, they are always asking me if I'm taking my

medication, always asking me if my health is okay” (Participant 1, Bangladeshi female).

Moreover, the support from family members who also have diabetes provided some
participants with more emotional support and shaped their attitudes toward medication. One
participant shared that both her mother and other family members have diabetes, which

created a sense of shared experience and understanding. As a result of this family connection,
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the participant's mother frequently calls to check on her health, highlighting the need to take

medications regularly:

“...my mum has also diabetes. So, most of the time my mum calls to know how I'm doing and

how I'm faring with my condition” (Participant 15, Bangladeshi female).

Having family members, especially parents, who successfully manage diabetes with
medication can serve as a source of inspiration and motivation. According to a participant who
observed that her parents effectively managed their diabetes through medication, this

encouraged her to adopt the same approach:

“I've got diabetes, and | can't do this; | can't do that and look to my parents. They're very
inspirational to me because they've had diabetes and managed it with medication”

(Participant 3, Pakistani female).

A few participants also indicated that the love for their family and the desire to witness their
future, alongside a sense of responsibility to stay healthy and care for their loved ones, kept

them motivated to adhere to their medication:

“When | think about my family, um, I love my family so much, | want to live, to see what they
will becoming(sic] in life. So that is a great motivation for me to fight diabetes and take

medication” (Participant 7, Nepalese male).

Adherence can be positively impacted by social networks in the workplace or religious
communities outside of the immediate family. For instance, one participant mentioned how a
colleague at work regularly reminded them to take their medication, which was especially

helpful during busy workdays:

“I have a colleague at work. We do not work every day together, but each time we actually
work together, he reminds me that | need to take my drug. And at some point, he encouraged
me to be practical about that. So, | put my drug in my bag, and | go with it to work every day”

(Participant 17, Bangladeshi male).

Similarly, one participant noted that a friend from his religious community has been

supportive and encouraging, helping him adhere to medication:
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“Mly friends from the Muslim community had been actually doing very well, supporting me

and encouraging me to keep take my medication” (Participant 20, Indian male).

However, the impact of family and social networks was not always positive. Family
responsibilities due to cultural expectations created additional challenges, according to one
participant, as she discussed how difficult it was to balance her own health needs with
responsibilities for her husband, which sometimes led to forgetfulness in taking her

medication:

“I'm just going about my day and I'm also taking care of my husband, that's the reason why
that | sometimes forget because of course | like | have responsibilities. | want to make sure I'm
okay and like that, but | also have to take care of my husband” (Participant 1, Bangladeshi

female).

Additionally, another participant mentioned difficulties due to the lack of family support
because of changing his religious beliefs. As his family believed that this religious change

caused the participant's diabetes, they did not encourage him to take his medication:

“My family have actually discouraged me in terms of see it to be because of my change in
religious belief that made me to actually have diabetes. So, they have actually not been able

to encourage me in terms of taking my medication” (Participant 13, Bangladeshi male).
4) Social stigma of the condition

The social stigma associated with diabetes was reported to affect adherence to antidiabetic
medications negatively. One participant mentioned that in her community, people tend to
avoid discussing their experiences with diabetes and their medications due to stigma, like the
taboo surrounding mental health issues, especially among the Muslim community, as she

stated:

“I find it very difficult sometimes because there's not many Asians want to talk about it. it's
like the same stigma when you have if say you've got depression, people don't want to talk
about that. It's like a taboo subject, meaning we are lacking in some way, it does in Muslims

anyway” (Participant 3, Pakistani female).
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Moreover, three participants reported that they avoided taking their medication in front of
others or in public settings to prevent revealing their medical condition, fearing it could lead

to stigmatisation or judgment from others. One participant explained:

“I think when | was single, | used to have some forms of stigma, stigmatisation of taking that
medication because | actually didn't want people to know I'm a diabetic patient. | didn't want
to feel actually more embarrassed. So, | think during that time | had some level of stigma
because people around | don't want to take my medication in front of people” (Participant 10,

Indian male).

This reluctance affected the use of antidiabetic medication in public, leading them to skip or
delay some doses, especially if their medication time coincided with being in a public place. As

one participant noted:

“Sometimes | skip the medication maybe due to activity or my current location because |
don't, um, love to really express myself for people to see me taking medication” (Participant

14, Nepalese male).

However, the availability of a private space can help reduce concerns and enhance adherence.
One participant described how marriage gave him a sense of understanding and privacy, and
how not living in a shared housing arrangement helped reduce the stigma associated with

taking medication.:

“..after marriage it's your home, so you are with a person that can understand you, but when
you are not married, so many people don’t know about your life, so maybe you are not in a
comfortable place. | was not in a comfortable place, | was living with people, so it was not
comfortable for me. So that was the stigmatization | was feeling because | know definitely

people start making me feel ashamed or embarrassed” (Participant 10, Indian male).

Others mentioned that leaving work early or having access to private spaces at work made it

easier to take their medication:

“Situations that really helped me, it's early closure from work and maybe having enough time
from work or any public space, this really helps me more to follow my medications”

(Participant 14, Nepalese male).
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Theme 5: Healthcare system related factors
1) Healthcare providers

Healthcare providers, especially in terms of communication and support provided, were
identified as both barriers and facilitators to medication adherence. Effective communication
and support from healthcare providers can greatly facilitate adherence. One participant
expressed appreciation for healthcare providers who listened actively, understood their
concerns, and provided comprehensive information and assistance. In addition, she
emphasised the significance of healthcare providers offering thorough support and
encouragement to ensure patients adhere to their medication, especially in cases when

adverse effects arise, as she explained:

“...my healthcare provider should give a listening to me and understand what my problems
are, how I'm feeling, not just assuming my symptoms, get detail the information from me and
also come to understand when | complain about side effects and to give me proper maybe
orientation or something that give me motivations to keep on taking my medication”

(Participant 3, Pakistani female).

Similarly, other interviewees shared their personal experiences, expressing that regular follow-
up and advice from their healthcare provider serve as reassuring reminders that diabetes is
not a death sentence, and one can live normally by taking medication; this encouragement

keeps them motivated to adhere to medication. For instance, another participant shared:

“I get a lot of advice and support from my healthcare providers. They try to tell me that
diabetes is not just a disease; it's not a death sentence, it's not a termination of life, and all of
that. You just need to live your normal life and just be on medication” (Participant 20, Indian

male).

However, language barriers can negatively affect communication between patients and

healthcare providers, as one participant noted:

“Sometimes as people can't speak the language, I'm very lucky | am able to, cos we are born
here and be able to speak the language. A lot of people come and can't speak the language,

so that makes them not want to go to the doctors” (Participant 3, Pakistani female).
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Additionally, the limited time allocated for appointments also meant that patients' concerns
about medications were not always addressed, and limited information was shared regarding

treatment benefits. As one participant mentioned:

“I've asked the doctors, but you can appreciate they've got a little bit of time for each

appointment, they can't really go through a lot of things” (Participant 3, Pakistani female).
2) Medication accessibility

Although diabetes is one of the medical exemptions eligible for free NHS prescriptions, five
participants reported that the medication cost was one of the barriers to adherence to
antidiabetic medication. Two of these participants described the difficulties of balancing daily
expenses with the cost of their medication, as they often had to allocate their money to other
essential living needs. This financial strain led to delays or avoidance in purchasing their
antidiabetic medication, skipping some doses, and relying on regular diet plans and other

management forms, as one participant explained:

“Financial barrier is a problem, it's not all the time | don’t have the money for medication,
even though sometimes | do have the money, it may be for another kind of budget and | do
not want to cut out on my plans, initial plans because of medications, So, | tend to avoid
medical treatment, maybe cope with my regular diet plans and all the forms of management
I have got instead of spending the money for medical treatment” (Participant 7, Nepalese

male).

When asked if they were aware of their eligibility for an exemption from prescription charges
under the diabetes medical exemption, three participants were unaware. One participant
revealed that she was initially unaware of the free medication available and experienced
significant financial difficulties, going months without her medication due to a lack of funds.
She eventually learned about the exemption and accessed it with guidance from her doctor

and a diabetes organisation. Reflecting on this experience, she stated:

“When it started earlier, like when my doctor prescribed medication to me, it was quite
expensive. | couldn't afford that. | wouldn't be able to keep buying this constantly. It's actually
reducing my money. | can't be spending this much. So, due to those difficulties, | stayed for

some months without taking that medication. | didn't buy it because | never had enough
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funds to get it. But then, | never needed to buy it, there was medication given for free”

(Participant 18, Indian female).

Another participant acknowledged being aware of the free availability of diabetes
medications, but highlighted challenges in accessing them. She commented on the

complicated registration process required to become eligible for free medication, stating:

“..not everywhere, you have to get some kind of complicated registration before you actually,

to be eligible for it” (Participant 10, Indian male).

Additionally, geographical barriers were noted as a factor influencing adherence to
medication. One participant discussed the challenge of the distance to the nearest pharmacy
and the need to travel far to obtain medications, which often led to delays in getting

medications and missing some doses, as he shared:

“Another difficulty | used to encounter is access to medication where | live is far away from
the pharmacy, so | normally have to travel for some distance before go get the medicines, so
sometimes | missed some medication doses cos | cannot just immediately walk to the

pharmacy and get medication” (Participant 7, Nepalese male).
4.13.4 Development of themes (White British group)

Five overarching themes were developed from the data to highlight the perceived barriers and
facilitators affecting adherence to antidiabetic medication among people of White British
ethnic background. These themes centred around (1) challenges relating to the individual; (2)
perceptions related to medications; (3) perceptions relating to condition; (4) beliefs and social
influences; (5) influences relating to healthcare systems (as demonstrated in Figure 6). Each
theme and subtheme are discussed in turn, using pseudonymised verbatim interview quotes
to reflect participants' perspectives. Non-identifiable pseudonyms, such as Participant 1,

Participant 2, and so forth, are used throughout following each quote.
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Figure 6: Developed themes and subthemes around the barriers and facilitators of adherence to antidiabetic
medications among people of White British origin in socioeconomically deprived communities

Theme 1: Challenges relating to the Individual
1) Personal-related challenges and adaptations

Several personal-related challenges, including forgetfulness, work, and difficulties integrating
the medication into daily routines, were identified as barriers to adherence to antidiabetic
medication by some participants. One major difficulty was forgetfulness, which participants
frequently attributed to the stress associated with busy work schedules and family
responsibilities, a new experience of incorporating medication into their daily routines, or the
absence of a partner's reminders. As one participant described, “Sometimes | tend to forget
taking my medication because it's not something you were used to” (Participant 11, male),

highlighting the impact of forgetfulness due to altered daily routine on medication adherence.

Additionally, a number of participants identified challenges related to taking medications
during typical working hours as a factor influencing their adherence, particularly when
multiple doses per day were required, stating, “The only thing that did hinder me from taking
my medications was my work time” (Participant 7, male) and “The only difficulty | can say that
sometimes | forget cos of stress from the day work” (Participant 12, male). Knowledge around

the safe and appropriate administration of insulin injections at work was considered
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important, with one participant describing this to be a significant reason for their non-
adherence: “I didn't even carry it (insulin injections) to the place where | work to give
(administer myself) ... because | don't know who is medically inclined to hold the needle ... so,
I just don't take it at all” (Participant 14, male). Although this participant mentioned challenges
with administering insulin injections at work, these difficulties may more broadly relate to the
discomfort of injecting in public or social settings, where concerns about privacy or stigma

arise, potentially negatively influencing adherence.

Looking broadly, some participants also described wider-ranging aspects of their lifestyles,
which they attributed as influencing factors upon adherence to their antidiabetic medication,
such as a lack of motivation or fatigue. One participant expressed, “It's probably my laziness,
actually, there's no other problem with it, anything like that” (Participant 17, male). Other
participants described similar feelings and offered their perceptions, or self-justification, when
it came to the consequences of missed doses of antidiabetic medication. One male participant
reported “...a missed dose doesn't actually hurt, so let's just go on” (Participant 14, male),

illustrating that possible misunderstandings around adherence could be further addressed.

Despite these examples, the remaining participants described using various approaches to
facilitate adherence to their medication. As one participant described, “Actually, | set alarms
every day, like a daily alarm, so when | do this, | know that each day I’'ve got to take my
medication, just like a simple reminder” (Participant 12, male). Setting a reminder emerged as
a common strategy across the interviews, with many participants using mobile phone alarms
to help them remember to take their medication. Beyond alarms, participants described
integrating visual cues into their living spaces, such as placing posters or placards near
frequently visited areas, to remind them to take their medication, as one participant

illustrated:

“Initially, | thought of creating a reminder, like a placard, actually, it was my little daughter
who designed it for me. She made a placard and on it was written, 'dad, take your
medications.' | placed this placard near the table in my room where | usually sit to read. So,

every time | sat there, it reminded me to take my medication” (Participant 15, male).
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Recognising non-adherence because of lifestyle and personal influences, participants
described the importance of establishing set routines to ensure consistency with medicines-

taking. One participant expressed:

“I'm in sort of a routine now. | was in a routine right from the very beginning. | take one
tablet in the morning, and | take the other tablet on the right time before I'm just going to

bed” (Participant 19, female).

Similarly, other participants also noted that, over time, habit formation made taking

medication an automatic part of their daily routine. As one participant noted:

“I think because I've taken it for so long now, it just happens automatically, I've taken it for so

long now it's just automatic” (Participant 18, female).
2) Emotional experience

Emotional responses toward medication taking were found among many participants to act as
barriers and facilitators to adherence to antidiabetic medication. Participants exhibited a range
of emotions, encompassing feelings of disappointment and fatigue as well as moments of
motivation. Several of the participants reported that they had periods of low mood and a lack
of motivation, which frequently resulted in thoughts of resistance towards medication

adherence, as one participant expressed:

“I suffer far from a little bit depression at first and there were times when | just fought myself.
I didn’t want play by the rules, | didn’t want indeed, just cos | was feel down in the dumps,
you’re low and you just sometimes you just think, | don’t want to play in the game anymore, |

don’t want to do it” (Participant 1, male).

Additionally, mood fluctuations were recognised to influence medication adherence, as some
participants acknowledged the effect of their emotional state on their motivation to take

medications, as one participant explained:

“My mood at a particular time, sometimes | have | don't know if it's called mood swings and
sometimes, I'm not happy, sometimes I'm just neutral, | don't want to talk to anybody. | think

my mood can influence how | take my medication” (Participant 5, female).
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Further, the physical presence of medical devices, such as insulin pumps, served as a continual
reminder of the illness, intensifying feelings of restriction and intrusion. For instance, one

participant discussed the struggles with the insulin pump:

“Now, having this pump on your body, you become cautious, constantly reminded that it's
there. This reminder of your condition can be intrusive, affecting your daily life” (Participant

14, male).

Notwithstanding these difficulties, participants also recognised factors that contribute to their
ability to feel motivated to take their medication. One participant expressed that she derived
strength from acknowledging the significance of medication for their overall health, as she

articulated:

“I really know personally, like, within me, that this is important for my health, considering my
current situation. So, | know it is vital and important that | take my medication” (Participant

16, female).

In addition, the possibility of a better quality of life and improved health outcomes were
essential motivators for some interviewees to take their antidiabetic medication. One
participant emphasised that anticipation of positive changes serves as a driving force,
motivating her to commit to her medication routine despite any emotional challenges she may

encounter, stating that:

“Knowing that there's a condition that | really need to see through and get a positive reaction
from. The outcome, the improvements, there should be a change. So, with that feeling that |

actually have to dive in and make it worthwhile” (Participant 19, female).

Likewise, with encountering multiple responsibilities and difficulties in life, some participants
showed a prioritising attitude towards adherence to medication. One participant stated that
despite “having a lot on my plate”, she prioritised adhering to medication instead of allowing
these to hinder her medication routine, “But I don't let it bother me, so | just take them as I'm

supposed to” (Participant 18, female).
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Theme 2: Perceptions related to medications
1) Concerns about medication adverse effects

Concerns regarding the safety of antidiabetic medication were seen by some participants to
be barriers to adherence, especially at the initiation, although they showed adaptation and
acceptance over time. Among participants, one expressed dissatisfaction with the adverse
effects associated with metformin, describing it as causing stomach discomfort and stating,
“I'm not so sure how metformin, just seems to make it very windy, gives you awful, tummy ache
and make you go toilet a lot”, and perceived the higher doses of metformin as dangerous, “/
think the very high doses of metformin are very dangerous” (Participant 1, male). Additionally,
the concerns regarding the recurrence of adverse effects over time were discussed by a few
participants, with one revealing that he has struggled with adverse effects, despite the initial

reassurances he received from his physician, stating:

“I think that the doctor did say | would have side effects, but side effects would have
disappeared after maybe a week, two weeks and | just struggled on with it made my life

misery because | was ill at work” (Participant 7, male).

However, some participants reported instances of improvement with the transition of
metformin formulations based on the recommendation of their healthcare provider and
adaptation to medication. For example, one participant described finding relief with a slow-

release formulation after experiencing discomfort with metformin, indicating:

“At first when | started taking the medication, the metformin, it was giving me kind of side
effects like | was feeling sick and kind of diarrhoea, so | had to contact my GP, | explained that
to him, so he said | should go for a slow release of metformin, | got on okay with the slow-

release metformin” (Participant 6, female).

Similarly, two participants described the initial difficulties associated with medication adverse
effects but also reported their gradual adaptation and acceptance of these effects as part of
their diabetes management as one commented “..it’s now just a part of the game” (Participant

1, male).
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2) Necessity and effectiveness of medication

Perceptions of medication necessity and effectiveness influenced adherence to anti-diabetic
medications positively according to most participants. They recognised the significance of
regularly taking their medication to maintain their health and keep their diabetes controlled.
One participant, for instance, highlighted a clear understanding of the need to take
medication: “I know it's something that | need to take for help with my diabetes” (Participant
19, female). Additionally, the belief in the benefits of the medication enhanced the sense of
necessity for the medication, as two participants described, “I actually think the medication is
gonna help me” (Participant 5, female), and “..it’s the medication that keeps you alive, isn’t it?

All the medication you take” (Participant 17, male).

Furthermore, belief in the effectiveness of antidiabetic medication was a significant motivator
for adherence. Although a few participants initially questioned the effectiveness of their

medication and sought medical advice to do so, as one participant described:

“At first, when | started taking the drugs, it looked as if it was not working. So, | had to
discuss that with my GP though; he said that to some extent, it looks as though it's not

working, but you have to continue taking it, then | continued” (Participant 6, female).

Many participants mentioned the positive outcomes and improvements in their condition over
time with their commitment to taking the medication. One interviewee observed “Since /
started taking my diabetes medication, I've actually seen a lot of improvements” (Participant
14, male), while another stated, “It's actually working. Sometimes | was thinking it wasn't

going to work, but I've seen it. I'm seeing the progress” (Participant 8, female).
3) Inconvenience associated with the insulin use

One participant reported several significant challenges preventing consistent use of the insulin
pump. Fear and discomfort caused by wearing the pump during sleep resulted in missed doses;
as the participant explained, “I get scared wearing my pump to sleep, so | usually take it off to
sleep. | feel pressing it, though I've been advised | can actually sleep with it, but I, | don't know,
so | actually take it off to sleep and | miss a couple of doses”. The participants also faced
practical challenges, such as “I tend to forget to install the pump on time, to refix, reconnect

the pump on time, and miss those one or two, and when | do connect it, | connect it out of
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reluctancy”. Moreover, the presence of the pump also had negative psychological effects, as

the participant described:

“Now, having this pump on your body makes you cautious and constantly reminded that it's
there. This reminder of your condition can be intrusive, affecting your daily life. It also has a
bit of a negative impact. It can reduce your social lifestyle, knowing that you have something
delicate in your body, you always have to be alert and constantly aware of it, it keeps you

always very alert” (Participant 14, male).
Theme 3: Perceptions relating to condition
1) Diabetes diagnosis

Some participants shared different emotional responses to their diagnosis, which can
negatively influence their medication adherence in an indirect way. The diagnosis of diabetes
was met with confusion and disbelief by some participants, with one participant disbelieving
the diagnosis because he didn't meet the stereotypical description of an individual diagnosed

with diabetes:

“I keep thinking why me because every other person | know who’s got diabetes a big, massive
fat people and you think, well, but that’s why you got diabetes cos you’re big, massive, and
you’re fat, but | do load of exercise, and I’m not fat, I’'ve never drunk, I've never smoked, so |

was just bemused how | got it” (Participant 1, male).

Similarly, another participant described his disbelief upon receiving a diagnosis, which led him

to question the necessity of medications and stop taking them:

“There was a time, | think that was when | was first diagnosed, | didn't really believe that |
had diabetes because | used to think diabetes is like very chronic, so something that can lead
to death, but | discovered that as time went by | was still feeling agile, | was still feeling
active, my muscle mass didn't reduce at all, | didn't feel any weakness. So, | was like, what is

the use of me taking this drug, so I just dropped it there” (Participant 12, male).

Furthermore, lifestyle changes, particularly dietary restrictions after diagnosis, were identified
as being difficult to cope with, adding an emotional burden to the diagnosis of diabetes as one

participant illustrated:
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“When he confirmed that | had diabetes, since then, it's been hell because I've been limited to
some kinds of food, drinks, life has just changed from frequent outings and frequent

happiness to isolation and all that” (Participant 7, male).

Despite the initial shock to diagnosis, the positive view “I wouldn't even believe even if | was
told, so | am trying my best and | know everything will balance so well, that's because there's
no reason to be nervous or negative, I'm okay and | believe all will be well” (Participant 4,

“

female), and acceptance of illness “..then, when you think about it, it's got a few harmful
things, what can happen at the end and that's it about it” (Participant 3, male), can act as way
to cope with their condition, facilitating adherence to some extent by establishing a sense of

control and optimism.
2) Perceptions and knowledge of diabetes

The awareness of the consequences of uncontrolled diabetes was shared by several
participants as a motivator for adherence. Two participants mentioned their fear of serious
complications, such as amputations “..when you hear about people getting their ankles and
their feet, and all that, chopped off because of diabetes” (Participant 17, male), or
deterioration of the condition “If I didn't take it, worse things could happen, so | just take it”
(Participant 3, male), when discussing the situation that facilitates adherence. Furthermore,
the desire to avoid progressing their iliness and escalating the medication regimen to a more

complex regimen and insulin enhanced adherence, as one participant described:

“I'm just hoping that my diabetes doesn't get worse and that I've got go on more tablets,
that's why | take me medication every day because | don't want to go on more tablets or end

up having injecting myself” (Participant 20, female).

However, a few participants believed the disease might be managed only with lifestyle
changes. Two participants, for example, attempted to control diabetes through dietary
changes, believing that limiting carbohydrate “I decided | could just cut down on this, that
would be enough” (Participant 4, female), and calorie intake would eliminate the need for
medication “I stop taking the medication, then | concentrate on limiting my food portion size”
(Participant 8, female). Two other participants were unaware of the long-term nature of
diabetes, with one of them describing a time when he believed his diabetes had been cured,

resulting in a brief cessation of insulin, which his wife corrected:
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“I thought the diabetes might have gone, | kind of shut down in taking the insulin but later
on, my wife advised me that it's not proper, that | should keep taking it, and that diabetes

don't go like that” (Participant 9, male).
Theme 4: beliefs and social influences
1) Social support

Social support from family members and friends predominantly functioned as facilitators for
adherence to antidiabetic medication among nearly all the participants. They frequently
emphasised the positive effects of supportive family members who provide emotional and
practical support on adherence to their medication. The presence of consistent reminders and
support from family members, highlighting the importance of medication for health, was
found to motivate individuals to adhere to their medication significantly as one participant

mentioned:

“My wife and daughter are helping me; they are always saying, listen, you have to take it for
your health, you've got to do it; you want to be around, like, see your grandchildren grow up”

(Participant 1, male).

The support extended beyond reminders to include emotional encouragement to assist
participants in dealing with the daily demands of diabetes management. According to one
participant, she was motivated to keep taking her medication because of her husband's

encouragement and care for her health:

“My husband is a whole lot of [sic] at some point, | might just want to give up, or it's enough
for the drugs, enough for all of this, but | have him around me. He doesn't want to miss me
for anything. So, he does the longest to motivate and encourage me to do what | need for
myself. So, I'm encouraged by his words and his attention to my health” (Participant 4,

female).

Likewise, another interviewee shared how her family and friends provided emotional support

to help her stay consistent in taking his medication without missing any doses:

“I have emotional support, | have it from family and friends, this helps me to keep going and

make me to continue taking my medication without skipping” (Participant 8, female).
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Additionally, the practical assistance that family members provide is another vital motivator
for adherence. One participant shared that her husband organised her medications in a

separate pillbox, which helped her remember to take them as she detailed:

“...my husband uses a separate pill box, and he puts my pills in there. Then | know whether
I've taken them or not. So, because when | first started, | forgot to take them as | wasn't really
used to it. But now, that's what my husband is doing for me. He's put them in a separate pill
box. Then | knew those were the tablets that | had to take during the day. So now, I've never

missed one” (Participant 20, female).

Another participant also mentioned how her sister's regular reminders help her avoid missing

doses:

“..sometimes | do sleep before it's time for my medication, and it's my sister who helps me

just, she just wakes me up to take my medication” (Participant 5, female).

Furthermore, the shared experience of having multiple family members with diabetes created

a more supportive environment as one participant described:

“My family is quite supportive. It's like a family, you could probably call it, where four out of
five of us have diabetes. I've also got my husband, my brothers, and my sisters to make sure
that I'm taking medication. Obviously, they keep an eye on me anyway to make sure I'm

alright, not just taking the medication but also eating the right stuff” (Participant 19, female).
2) Religious and spiritual beliefs

Nearly half of the participants perceived religious and spiritual beliefs to provide significant
emotional support, which can, in turn, facilitate adherence to antidiabetic medication. For
some participants, faith and belief in spiritual healing may offer comfort and influence
adherence, as one participant stated, “..since I'm a Christian, | believe my God will heal me”
(Participant 6, female). In addition, family and church members' prayers further strengthened
this belief, creating a supportive network that potentially encouraged adherence as one

participant noted:

“...my bishop prays for me, my wife prays for me, my children pray for me, and everyone
around me pray for me. So, | think God will hear our prayers to take me off this border”

(Participant 9, male).
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Moreover, one participant mentioned that belief in spiritual healing didn't interfere with taking

medication:

“I'm a Christian, and | naturally pray. It is innate in my inner nature to pray to God and ask for
guidance, help, and strength. So, | seek for a spiritual help as a Christian through prayers and
worship. On the other hand, we still believe medication heals; we know that God could heal
us, but our religious belief doesn't affect us from taking our medication as we should”

(Participant 10, male).

Additionally, two participants mentioned that the emotional support they receive from
religious leaders is a significant source of motivation as they expressed, “My bishop in the
church, he tries as much to pray for me every day, gives me emotional support” (Participant
12, male), “..my pastor at church has been a great support. He prays for me and ensures that
I'm okay. My fellow church members also pray for me and check up on me regularly”

(Participant 15, male).
Theme 5: Influences relating to healthcare systems

Some participants identified a number of healthcare-related factors as barriers and facilitators
of adherence to antidiabetic medications. Healthcare providers' guidance and advice served

as a facilitator. As one participant mentioned:

“I continued taking my medications because my doctor advised me to continue taking them,
he explained the medical importance of it to me and | was now enlightened. So, right now |

try to make sure that | always take my medications” (Participant 12, male).

Additionally, another participant emphasised the importance of ongoing support from

healthcare providers through follow-up appointments:

“I believe having a follow-up would be preferable. | know it really depends on me, but if |
could get a follow-up or have to visit the healthcare provider, getting accurate information
and paying attention to what | need to do at any point in time could go a long way to help”

(Participant 16, female).

However, only one participant mentioned the distance to medical facilities and changing
appointment schedules as barriers, noting that he couldn't take insulin injections himself and

relied on healthcare providers before using the insulin pump. This participant shared:
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“Sometimes, knowing that you have to move a distance just to get a shot and then come
back is very discouraging”, and “...you make an appointment, and then sometimes you go
there, and she's not available, maybe due to an emergency. | wish | wasn't taking this all with
due to the whole scene of events. | just said one missed shot won't kill, | can take the next

shot” (Participant 14, male).
4.14 Discussion: contextualising the findings into current literature

This qualitative study explored the barriers and facilitators of adherence to antidiabetic
medication among people of South Asian and White British ethnic origin both groups from
socioeconomically deprived communities. By collecting the perspectives of people from
minority ethnic groups and the majority, five key themes for each group were developed
related to the factors perceived as barriers or facilitators of adherence to antidiabetic
medication. It is crucial to note that the thematic analysis for each group was performed
independently using an inductive approach. Therefore, the overlap in themes indicates real
similarities in experience instead of reflecting a predetermined framework. These main
themes and subthemes developed among both groups were summarised in Table 19. The
emerging themes included subthemes considered barriers, facilitators, or both of adherence
to antidiabetic medication. The summary of the key findings for both groups will be discussed

and compared in relation to existing literature below.
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Table 19: Developed themes and subthemes around the barriers and facilitators of adherence to antidiabetic medications among people of South Asian and White British
origin in socioeconomically deprived communities in the UK

Group Developed themes Subthemes

Forgetfulness

1. Challenges relating to the Individual Emotional experience

Integration medication into daily routine

Medication safety concerns

2. Perceptions related to medications Necessity and effectiveness of medication

Perceptions about insulin

Diabetes diagnosis and initiating medication

South Asian group 3. Perceptions relating to condition
Symptom-driven adherence

Preference for alternative medicines and supplements

Religious beliefs and practices

4. Beliefs and social influences
The influence of family and social networks

Social stigma of the condition

Healthcare providers

5. Influences relating to healthcare systems
Medication accessibility

Personal-related challenges and adaptations

White British group 1. Challenges relating to the Individual
Emotional experience

184



Concerns about medication adverse effects

2. Perceptions related to medications Necessity and effectiveness of medication
Inconvenience associated with the insulin use
Diabetes diagnosis
3. Perceptions relating to condition

Perceptions and knowledge of diabetes

4.

Beliefs and social influences

Social support

Religious and spiritual beliefs

5. Influences relating to healthcare systems
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4.14.1 Challenges relating to the Individual

Forgetfulness was considered as a barrier to adherence to antidiabetic medications among
participants of South Asian and White British ethnic backgrounds. This finding is consistent
with previous studies across different long-term conditions among people of South Asian
ethnicity,[404, 405] as well as among other ethnic groups.[406-408] Participants from both
groups attributed their forgetfulness primarily to disrupting daily routines, tiredness, busy
schedules, or newly integrating medication into their routine. The impact of routine
disruptions on forgetting to take medication, as highlighted by participants, has been noted in
the literature. Studies indicated that changes in routine due to work schedules or other life
events can lead to forgetfulness and affect adherence.[199, 408, 409] Further, integrating
medication as a part of daily routine can be challenging for some participants and influence
adherence. Kvarnstrom et al., also reported this finding in a scoping review investigating the
factors contributing to medication nonadherence in people with long-term conditions. Their
review found that people who have difficulty integrating medication into their daily lives may
be less likely to take their medication as prescribed.[185] Additionally, participants from both
studied groups reported difficulties in adhering to their medication during work due to
conflicting work hours with medication schedule, like what was reported in the other studies
in the literature.[185, 410] Another work-related barrier was the inability to take medication
in the workplace, which a few participants in both groups reported due to different reasons.
For the White British group, participants related this to either the lack of availability of a
suitable place to store medication or for one participant on insulin an inability to administer
it himself, but as a consequence of being at work no one was available to help However, this
difficulty in the South Asian group could be explained by perceiving diabetes as a stigmatising

condition,[369, 411] which in turn can influence taking medication in public places.

Consistent with previous research that studied the association between medication adherence
and diabetes distress,[412] many participants from both groups expressed their negative
emotions associated with need for taking of their medication daily and other aspects of
diabetes management, such as following a strict diet. This can act as a barrier to medication
adherence by reducing motivation for self-care, which often results in poor physical and

emotional well-being, suboptimal diabetes management, and lower medication adherence
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among people with diabetes.[413-415] This emotional distress was also raised by participants
managing diabetes with other long-term conditions. In accordance with this result, previous
studies have shown that the psychological distress was significantly associated with
comorbidity including diabetes, heart disease, stroke, and cancer.[416, 417] Nevertheless, self-
motivation that arose from self-awareness about the importance of medication for diabetes
management and achieving better health outcomes was mentioned by some participants,
predominately from the White British group, as facilitators of adherence to medication. This
finding reflects those of Ainiyah et al., who also found a significant relationship between
motivation and adherence to medication in people with hypertension, as people with higher
motivation had about five times higher odds of adhering to their hypertension
medications.[418] Furthermore, a practical approach was taken to enhance adherence among
participants from both groups. This entailed the use of reminder tools, such as alarms and
visual aids, and the practical incorporation of medication into daily routines. These findings
are consistent with previous research that has demonstrated the effectiveness of reminders
and medication integration into daily routine in improving medication adherence. Previous
research has shown that the use of technological reminders can greatly increase adherence.
[419, 420] For instance, a study by Vervloet et al., found that electronic reminders can increase
adherence by 15% among individuals with long-term conditions, specifically on a short-term
basis (less than six months).[419] Phone alarms provide consistent and timely reminders may
be contributing to this improvement, as they reduce forgetfulness, a barrier to adherence
reported by some participants. Additionally, integrating medication into daily routines might
be an effective strategy. This approach can significantly improve medication adherence by

linking routine behaviours with medication intake.[420]
4.14.2 Perceptions related to medications

Similar to what is reported by previous studies,[336, 421, 422] some participants from both
groups reported concerns about the adverse effects of antidiabetic medication mainly
metformin as barriers to adherence. Experiencing adverse effects led some participants from
the South Asian group to decrease doses and discontinue their medication. This result was also
reported by people of the same ethnic group with rheumatoid arthritis, who encountered the
adverse effects of disease-modifying antirheumatic drugs, leading them to discontinue their

medication.[423] These findings are also in agreement with those obtained by Rezaei et al.
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and Habte et al. in two different settings, which showed that experiencing adverse effects

increased the likelihood of discontinuing medication or decreasing dosages.[422, 424]

Moreover, concerns about medication safety in the South Asian group are not just limited to
the adverse effects, but also negative beliefs about medication, including worries about the
long-term toxicity of medication on body organs, which can negatively influence adherence. A
similar finding has been reported in a systematic meta-synthesis review that explored the
beliefs and attitudes towards medication among people of South Asian ethnicity with
cardiovascular disease and diabetes. This review recognised beliefs about medication toxicity
can hinder adherence to medications.[369] Uniquely, the fear of antidiabetic medication
dependency was expressed by just one participant of South Asian ethnic background, resulting
in a reduction in the frequency of taking the medication. A similar result was observed in
recent qualitative research conducted in Australia to explore medication adherence and
factors influencing it among Indian migrants, in which they mentioned fears of being addicted

to antidiabetic medication, which negatively influenced adherence.[363]

Nevertheless, receiving support and reassurance from healthcare providers about the
potential adverse effects of medication and how to manage them led some participants from
both groups to adapt and continue their medication. This finding emphasised that disclosing
potential adverse effects should be a standard practice during patient counselling, as a recent
study suggested informing patients about some adverse effects can improve medication
adherence.[425] However, if patients encounter adverse effects they were not informed about
before, they tend to become more nonadherent to the medication and develop fears about

it.[107]

On the other hand, the beliefs about the necessity and efficacy of antidiabetic medication
among some participants in both groups positively impact adherence to antidiabetic
medication. This finding aligns with existing literature, which has consistently shown that
patients' beliefs regarding the necessity, and efficacy of their medication are strong motivators
of adherence to medication.[130, 424, 426, 427] According to the necessity-concerns
framework, adherence is higher when patients have stronger beliefs about the need for the
medication and have fewer concerns about its side effects. Stronger necessity beliefs in people
with long-term conditions were significantly associated with higher adherence, according to a
meta-analysis of 94 studies (OR = 1.7, 95% Cl [1.56, 1.93], p < 0.0001).[130] Additionally, the
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relationship between belief in the effectiveness of antidiabetic medication and improved
adherence could be explained by the health belief model, a theoretical framework to predict
and understand health behaviours, including medication adherence.[428] There are several
components in this model, including perceived susceptibility, perceived severity, benefits and
barriers, and self-efficacy.[429] So, in support for this result, if the perceived benefits outweigh
the barriers to taking medications, the health belief model predicts that adherence to
medication will increase.[430] A meta-analysis also found that a strong perceived benefit of
antihypertensive medication was associated with about t twice the rate of adherence than for

a low perception of benefit (AOR = 1.60; 95% Cl = 1.06 to 2.41; p = 0.020).[431]

In addition, one of the factors that also motivated adherence to oral antidiabetic medication
among a few participants from the South Asian group was the perception of insulin as a last
resort or as treatment for more advanced stages of diabetes. Consequently, participants may
feel more willing to adhere to oral medications to avoid reaching this stage. This is in line with
the concept of downward comparisons,[432] in which people assess their present health
situation against a worse condition (like moving to insulin treatment) and act to avoid that (by
adhering to their current oral medication). Although this perception can enhance adherence,
it might be presented as a barrier to adherence for these participants once they move to
insulin therapy, especially at the initiation phase. The negative self-perceptions about insulin,
such as perceiving it as a treatment for more severe disease, were reported by a systematic
review along with other components to cause psychological insulin resistance and, in turn,

cause a delay in the initiation of insulin.[433]

Furthermore, one participant from the same group reported an emotional burden associated
with insulin therapy, which might negatively impact adherence. A similar result has been seen
in previous studies as well, which shows that people who are on insulin often experience
emotional distress because of insulin demands.[434, 435] Uniquely, only one participant of
White British ethnicity reported barriers associated with using an insulin pump that influenced
consistent use of it. These challenges mainly centred around the fear and discomfort caused
by wearing the pump during sleep, and practical challenges. This barrier was also reported in
a meta- ethnographic systematic review, which explored the psychosocial effects of insulin
pump therapy on individuals with type 1 diabetes.[436] Another study further highlighted that

this barrier contributed to discontinuation of insulin pump therapy.[437] Additionally, the
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complexity of the various tasks associated with using insulin pumps, such as changing pump
sites, maintaining supplies, and administering boluses, can negatively affect insulin pump
adherence.[438] The participant also mentioned the emotional impact of using an insulin
pump, in line with previous studies,[439, 440] as the constant presence of the device serves
as a continuous reminder of illness, which leads to frustration, social discomfort and negative

impact on the quality of life.
4.14.3 Perceptions relating to condition

This study highlighted that some participants from both groups reported several barriers
related to their illness perceptions and initial reaction to diagnosis. The initial denial and
disbelief of the diagnosis led them to either delay the medication initiation or question its
necessity and discontinue it. According to literature the negative emotional responses
,including self-denial to diabetes diagnosis, can significantly interfere with treatment
adherence.[441-443] Similar to a study by Kalra et al.,[442] the denial of a diabetes diagnosis
in a few participants of white British origin was attributed to their perception of the absence
of significant physical symptoms, or complications, despite the presence of the condition.
Additionally, only one participant from the same group described the self-denial due to the
belief that he didn't fit the stereotypical description of a person with diabetes. A possible
explanation for this misperception might be that people with type 2 diabetes are usually
negatively stereotyped because their illness is deemed as a lifestyle-related condition.[444]
However, the acceptance of diagnosis was appeared to be a facilitator to adherence among
some participants from both groups. This finding supports previous research that found a
significant positive association between accepting a type 2 diabetes diagnosis and adhering to
medication.[445-447] Participants from the South Asian ethnic group mentioned accepting the
condition once they realised they could live a fulfilling and normal life despite it after adhering
to diabetes self-management, which motivated them to adhere to their medication, as they
felt they could manage the condition effectively even if symptoms persisted. Studies by Alfian
et al., [448] and Majeed et al., [449] both found a significant relationship between medication
adherence and quality of life in people with type 2 diabetes, showing that those who adhered

to their medication reported an enhanced quality of life.

For some South Asian participants, illness perceptions about diabetes symptoms also seem to
negatively impact adherence to medication. In the absence of symptoms, some participants
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discontinued medications and only restarted them when symptoms reappeared. These
misconceptions may be linked to the belief, held by several minority ethnic groups, that
diabetes is a short-term condition which could stem from a limited understanding of its chronic
nature.[450-454] For instance, a recent qualitative study explored Indian women'’s cultural
beliefs and practices in managing diabetes. The study revealed a perception that diabetes is a
short-term condition as a barrier to diabetes self-management. This belief leads to
inconsistent adherence to antidiabetic medication, as participants often only take their
medication when they experience symptoms and discontinue use after experiencing

relief.[451]

In contrast to the previous study,[452] two participants from the White British group reported
lack of understanding of the long-term nature of diabetes and believing it could be cured in a
moment of relief, leading to discontinuation of the medication. The inconsistency may be due
to that the interviewees in this study were from socioeconomically disadvantaged
communities, where research indicates that health literacy is lower in such communities.[219,
455, 456] In addition, a few participants from this group identified a new barrier to adherence,
as they believed that antidiabetic medication would be unnecessary if lifestyle adjustments,
such as limiting carbohydrate intake, were made to control the illness. This perspective may
partly reflect confusion arising from NHS advice on managing type 2 diabetes through lifestyle
modifications, which emphasises control alongside medical treatment rather than cure.[457]
On the other hand, illness perceptions about the complications and seriousness of
uncontrolled diabetes among some participants from the White British group were associated
with strong perceptions about the necessity of medicines, which facilitated adherence to
antidiabetic medication, similar to other studies on diabetes and other long-term
conditions.[130, 361, 424, 426] This could be interpreted through the health belief model,
according to which a higher perceived severity of a condition is associated with increased
adherence to recommended health behaviours,[458] although over time, as individuals
become more accustomed to their diagnosis, the perceived need to adhere to treatment may

decrease, leading to reduced adherence.
4.14.4 Beliefs and social influences

Different factors related to the beliefs and social influences were reported by South Asian and
White British participants as barriers or facilitators, or both, to adherence to antidiabetic
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medications. Participants from both groups shared two factors: social and family influence and
religious beliefs. Participants of the South Asian group reported two unique factors: the social

stigma of the condition and the preference for alternative medicine.

Many participants in this study from both groups described how their family's support
positively influenced their adherence to medication. Different forms of family support were
discussed, including reminders about medication times, emphasising the importance of
medication adherence, and providing emotional support. Numerous studies in the literature
have consistently shown the positive impact of family support on medication adherence in
people with different long-term conditions.[372, 459-465] In a recent umbrella review,
Busebaia et al., synthesised the findings of nineteen systematic reviews examining the role of
the family in supporting diabetes self-care management practices, including adherence to
antidiabetic medications. The results of this review showed that when families engaged
positively with diabetes self-management, people with type 2 diabetes were more likely to

adhere to it.[466]

This finding, however, contrasts with those of an earlier study by Singh et al., particularly
regarding the white British group. According to this study, family support was primarily
significant for South Asians in managing their diabetes. The white British participants,
however, relied more on healthcare professionals than on their families for support.[313]
Moreover, the presence of other family members with diabetes provided additional
encouragement and motivation for adhering to medication. In accordance with this result,
previous study indicated that adhering to medication in people with long-term conditions was
38% more likely if both family members take the same medication for the same condition
(adjusted relative risk 1.38, 95% Cl 1.35-1.40).[467] A possible explanation for this could be
that when family members share the same condition, they may provide encouragement, share
knowledge about managing it, and offer practical assistance with daily routines.[468]
Furthermore, people whose family members offer emotional or practical support rather than

just structural support tend to have improved medication adherence.[468, 469]

Despite the family influence being mainly positive for both groups, some participants from the
South Asian group described some negative aspects of it. The difficulty of balancing health
needs with family responsibilities was expressed by two female participants as a barrier to
adherence. It seems possible that these results are due to the prioritisation of family
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responsibilities among South Asian women over their own health. Due to a strong sense of
duty and family commitment, traditional gender roles in South Asian communities, women are
often required to undertake household chores and care for family members. This can limit
their time and ability to manage their own health, leading to neglect of their personal health
needs, including taking medication as prescribed.[470] Furthermore, one participant
explained how the absence of social support from family and friends due to religious
conversion negatively influenced adherence. A study by Knight et al., that qualitatively
examined religious disaffiliation (the process of individuals distancing themselves from or
completely dissociating with their religious affiliation) in families supports this finding.[471]
Disaffiliation causes a variety of issues within families, including lack of communication and
understanding, absence from family gatherings, awkward interactions, and negative emotional
responses. Additionally, disaffiliated family members often misperceive their experiences

when disassociated from their faith.[472]

Consistent with previous research on different long-term conditions and settings,[322, 424,
473-475] nearly half of the participants from the White British group and some from the South
Asian group reported that religion and religious practices such as praying provided them with
emotional support and encouragement, which can positively influence adherence to
antidiabetic medication. The positive psychological effect that participants experienced from
religion may be related to reducing the stress associated with diabetes management, which
some participants discussed to influence adherence in a negative way.[476] Additionally, faith
in God gives participants a sense of hope, which can be understood through the theory that
people's faith in God provides them with hope and confidence that they will be able to
overcome the problems that come their way.[477] Moreover, this study is among the first to
suggest that attending a faith-based organisation can expand social support networks,
providing additional emotional support and guidance from religious leaders, which some
participants from both groups reported as facilitating adherence. A previous study by Heward-
Mills et al. highlighted the influence of religious leaders on health behaviour among Christians
of Black African ethnicity in the UK. This study found that religious leaders can influence health

behaviour significantly through scriptural influence, social influence, and role modelling.[478]

On the other hand, some religious-related practices were identified by participants from the

South Asian group as a barrier to adherence to antidiabetic medication. According to Muslim
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participants, the long period of fasting from early dawn to after sunset during the month of
Ramadan made them more likely to delay, reduce or skip their medication dose, which can
negatively influence adherence to antidiabetic medication. This has also been reported among
people from South Asian, Turkish, Arab, and Black minority ethnic groups.[349, 361, 479] Self-
adjustment and inconsistent medication use during fasting can be attributed to not discussing
the dose adjustments of antidiabetic medication with healthcare providers before
Ramadan.[480-482] People with diabetes may be reluctant to disclose their desire to fast in
consultation since healthcare providers might lack adequate knowledge and understanding of
Ramadan's significance for Muslims.[482, 483] Consequently, these individuals often do not
receive advice on how to fast safely during Ramadan.[482, 483] Moreover, there was an
inadequacy of cross-cultural understanding and communication between healthcare providers
and their patients regarding diabetes and Ramadan fasting, as revealed by several qualitative

studies.[482, 484-487]

Additionally, adherence to antidiabetic medication among some Muslim participants was
influenced by the halal status of medication (permissible under Islamic law, which means
medication not containing substances such as alcohol or pork derivatives) as it is considered
a fundamental aspect of their faith.[488] This result is consistent with a previous study that
examined how the Muslim faith may impact medication adherence from the perspectives of
Muslim patients and general practitioners. In this study, 42% of patients reported that they
would not take any medication that they were not certain was halal, and 29% stated they
would stop taking medication if confirmed that it was not halal.[489] In order to confirm the
permissibility of medication in Islam, a few participants mentioned that they rely on the Islamic
religious leader (Imam). A survey-based study of a Muslim minority in the US found that they
also sought assistance from an Imam due to a medication-related problem.[490] These
findings may highlight the significance of considering religious leaders' involvement when

developing targeted interventions for this group.

Further, only one participant described a religious practice for healing, the use of traditional
medicine, namely black seed (Nigella sativa), as described in the hadith (prophetic traditions)
of Islam. The belief in the effectiveness of black seeds, as prescribed by Prophet Muhammad’s
endorsement, which is reported to have said, “The black seed can heal every disease, except

death”,[491] can influence adherence to antidiabetic medication. This preference may lead to
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reduced use or discontinued antidiabetic medications. One interesting finding was reported
by only one participant from the South Asian group, of Nepalese ethnicity, who shared that his
community believed that a diabetes diagnosis was a punishment from God for not following
their ancestral religious practices. This belief acted as a barrier to adherence, resulting in
discontinuing medication, and following animistic traditions, and sacrificing to spirits to cure
his diabetes. This result aligns with Acharya and Butterworth’s qualitative study in Nepal,
which explored the views of people living with long-term conditions. They found that many of
the people who took part in the study saw their illness as a curse or punishment resulting from
past misdeeds.[492] Furthermore, as part of animistic practices in Nepal, sacrificing to spirits
is a common way to please them and seek protection or cures for illnesses, reflecting the

cultural and religious tradition of perceiving and managing long-term conditions.[493]

Nearly half of the participants from the South Asian group in this study described the
preference for alternative medication over the prescribed antidiabetic medication due to their
belief in its effectiveness and providing rapid recovery, which in turn worked as a barrier to
adherence to antidiabetic medication. This result aligns with earlier research findings that
documented the use of complementary and alternative medicine in addition to or instead of
prescription medication among South Asians in the US and UK for conditions like diabetes and
cardiovascular diseases.[356, 369, 494] This group's preference for alternative medicine was
primarily influenced by recommendations from social networks, as reported in previous
studies.[369, 494] Furthermore, a survey of 192 South Asian people in the UK revealed that
approximately 82% of those who took prescription medications did not disclose the use of
herbal medicines to their healthcare providers.[495] The consistent pattern of this group's use
of alternative medicines throughout this and previous studies indicates that it's a cultural

phenomenon rather than an individual case.

In line with previous research,[313, 363, 369] a few participants from the South Asian group
expressed experiencing stigma related to diabetes in their communities. This stigma has a
negative impact on their adherence to antidiabetic medication, as they did not prefer taking
medication in public places in order to keep their diabetes private. The social stigma associated
with type 2 diabetes can result from the perception that having diabetes or taking medication
related to being ‘unhealthy’ or ‘weak’,[496] and the belief that diabetes is an indication of

physical inadequacy in traditional marriage in South Asian communities.[313]
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4.14.5 Influences relating to healthcare systems

A number of participants from the White British and the South Asian groups reported some
factors related to a healthcare system that they perceived as barriers or facilitators to
adherence to antidiabetic medication. Consistent with previous studies,[497-501] effective
communication between patients and healthcare providers, which involves providing support
and guidance on the importance of consistent medication intake and addressing medication-
related concerns, motivated participants from both groups to adhere to their medication. This
result adds to the findings of a meta-analysis of 106 studies examining the relationships
between physician communication and patient adherence, which found that patients who
rated physician communication poorly had a 19% higher rate of nonadherence than those with
better communication.[502] Furthermore, a previous study indicated that providing
insufficient information about medication benefits and adverse effects contributes to patients'

poor adherence.[138]

However, effective communication between healthcare providers and patients was hindered
by language barriers, preventing a few participants from the South Asian group from seeking
or explaining their concerns about diabetes management, including medication, which can
have a negative impact on medication adherence. Although this finding is reported only by a
few participants in this study, it is consistent with previous studies in the South Asian minority
ethnic community in the UK and Qatar.[199, 330] According to a recent systematic review of
14 studies conducted in different settings, it found that language barriers can result in
miscommunication between healthcare professionals and patients, reduced access to routine
healthcare services, a poor understanding of their disease and medication, and decreased
satisfaction with healthcare.[374] In agreement with the findings of the previous studies
among people from South Asian minority ethnic groups,[199, 330, 503] one participant
mentioned that having limited time for consultations with healthcare providers can make it
challenging to communicate effectively and express and ask about medication concerns,
potentially affecting adherence to antidiabetic medication. This finding supports the idea that
healthcare providers often do not have enough time to thoroughly evaluate and understand
patients' medication-taking behaviour, mainly when dealing with a large number of patients.

Thus, it may be difficult to discuss the importance of medication adherence with patients.[181]
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A novel finding from this work related to medication accessibility was despite the availability
of free prescriptions for people with diabetes in the UK, some participants from the South
Asian group reported medication costs as a barrier to adherence to antidiabetic medication.
Most of these participants reported that they lacked knowledge about free prescriptions or an
understanding of how to obtain the eligibility certification necessary for getting them. A
potential explanation for this could be the language barrier, which is commonly recognised in
the literature as being associated with disparities in access to healthcare services among ethnic
minority groups.[504-506] In addition, only two participants from each group reported that
access to healthcare facilities for obtaining medication or administering insulin injections was
a barrier to adherence. This result is contrary to that of Pednekar et al., who found that
distance to the pharmacy is not associated with adherence to oral antidiabetic
medication.[507] The inconsistency between studies' findings could be attributed to

methodology and setting differences.
4.15 Conclusion

This qualitative study explored the barriers and facilitators of adherence to antidiabetic
medication from the perspective of the people of South Asian and White British ethnic origin
from socioeconomically deprived communities in the North East of England. The results
identified various barriers and facilitators, some unique to the participants from the South
Asian group and others shared by both groups. For the South Asian participants, alternative
medicine preference, some religious-related beliefs and practices, the social stigma of the
condition, and unawareness about the availability of free prescription were notable barriers
reported only by this group. It is clear from these insights that adherence to medications
cannot be solely attributed to ethnicity, but rather to a complex interplay between individual,
cultural, and socioeconomic factors. Future interventions aimed at improving medication
adherence for people with diabetes from these group should consider a personalised approach

that addresses individuals' specific needs and their cultural background influence.

To further gain insights from the perspectives of people with type 2 diabetes from both
minority and majority ethnic groups from different healthcare system and cultural contexts,
the next chapter (Chapter 5) of this thesis will introduce and describe the methodological

approach and findings of the qualitative study that explored the barriers and facilitators of
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adherence to antidiabetic medication among people of Saudi Arabian and South Asian origin

from socioeconomically deprived communities in Saudi Arabia.
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Chapter 5. A qualitative study exploring the barriers and facilitators of adherence to
antidiabetic medication among people of South Asian and Saudi Arabian origin

from socioeconomically deprived communities in Saudi Arabia
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5.1 Introduction

Chapter 4 of this thesis explored the barriers and facilitators of adherence antidiabetic
medication from ethnic majority and minority groups for people living in socioeconomically
deprived communities in the UK. To gain further insight into the perspectives of people from
minority ethnic groups and the majority population across different healthcare systems and
cultural contexts, this chapter will explore the barriers and facilitators of adherence to
antidiabetic medication among people of Saudi Arabian and South Asian origin from
socioeconomically deprived communities in Saudi Arabia. Considering the composition of
Saudi Arabia's population, which includes a significant minority of non-Saudi citizens primarily

from South Asia, this focus is especially relevant.

Saudi Arabia has a diverse population composed of Saudi nationals and non-Saudi citizens who
have migrated from other countries to live and work within the kingdom. According to the
Saudi Census 2022, the total population is approximately 32 million, with Saudi nationals
making up about 58.4% of the population.[508] The remaining 41.6% consists of non-Saudi
citizens from various countries, predominantly from South Asia: Bangladesh (92.2%), India

(90.9%), and Pakistan (90.8%), forming the largest minority group in Saudi Arabia.[508]

This chapter describes the research methods and findings of the qualitative research study
conducted in Saudi Arabia. It will start by outlining the rationale, research question, aim, and
objectives of the study, followed by the research methods specific to this study, and conclude

with the study findings and discussions.
5.2 Overarching research question

How does ethnicity influence adherence to antidiabetic medication among people from

minority and majority ethnic groups in socioeconomically deprived communities?
5.3 Aim and objectives
53.1 Aim

This study seeks to understand how ethnicity influences adherence to antidiabetic medications
by identifying barriers to and facilitators of adherence in socioeconomically deprived

communities of South Asian and Saudi Arabian ethnicity.
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5.3.2 Objectives

1. To explore the views and perspectives of Saudi Arabian and South Asian people from
socioeconomically deprived communities regarding the barriers to and facilitators of
adherence to antidiabetic medications.

2. To make recommendations based on the identified barriers of adherence to antidiabetic
medications about developing patient-centred medication adherence interventions to

support minority ethnic groups.
5.3.3 Research questions
The key research questions of this study concerned:

What are the barriers to and facilitators of adherence to antidiabetic medication among people
of Saudi Arabian and South Asian origin from socioeconomically deprived communities in

Saudi Arabia?
Specifically:

e How does ethnicity influence medicines adherence amongst socioeconomically
deprived patients who take medications for type 2 diabetes?
e What aspects of care could be improved to positively influence medicines adherence in

these groups?
5.4 Methodological approach

The methodology and methods discussed in Chapter 4 were adapted and applied to this study,
except for the ethical approval, study site, eligibility criteria, recruitment of participants, and

conducting the interview which will be described in the following sections.
5.4.1 Ethical approval

The study was conducted according to the ethical principles that have their origin in the
Declaration of Helsinki,[393] the principles of Good Clinical Practice,[394]and the Department
of Health Research Governance Framework for Health and Social Care 2018.[395] The study
received full ethical approval from the Newcastle University Faculty of Medical Sciences Ethics
Committee (reference number of 33984/2023), and from the Research Ethics Committee at

King Khalid University (reference number of ECM#2023-2107) (Appendix 12).
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5.4.2 The study site

This study was undertaken in the southern region of Saudi Arabia, specifically focusing on the
Asir Region. Saudi Arabia consists of 13 administrative regions with distinct geographical and
socioeconomic characteristics.[509] These regions are further subdivided into smaller
administrative units called governorates.[509, 510] The southern region was selected since it
constitutes the most socioeconomically deprived governorate than other parts of the
country,[511] aligning with the study's aim to explore the barriers and facilitators of adherence
to antidiabetic medication among both the majority Saudi Arabian population and minority

communities of South Asian origin living in socioeconomically deprived areas.
5.4.3 Eligibility criteria

The selection criteria for this study were carefully chosen to address the research aim of the
study. Firstly, the inclusion criteria necessitate participants to have type 2 diabetes and an
active prescription for at least one antidiabetic medication (see Appendix 8). This requirement
is critical because it ensures that the study is focused on people who are actively managing
their condition. Secondly, according to the socioeconomic class indicator developed for the
Saudi Arabian population, as proposed by Alomar et al, participants should live in lower
middle-class or deprived areas.[511] The work by Alomar et al., used latent class analysis to
create a socioeconomic class indicator using national census data and various household
indicators such as education, employment, housing type, home ownership, car ownership, and
material possessions. The index categorised the governorates into four socioeconomic classes:
affluent, upper middle, lower middle, and deprived. However, one limitation of this index is
the possibility of governorate-level misclassification bias because categorising entire
governorates, such as assigning the Eastern region to the affluent class, incorrectly assumes
that all residents are affluent, ignoring the socioeconomic diversity within each
governorate.[511] Therefore, socioeconomic deprivation in this study was also determined by
individual-based data, including household income and educational level, the main
socioeconomic indicators used in previous Saudi Arabian research, requiring participants’
monthly household income to be equal or less than 5000 Saudi riyal (£1,050) and their
education level to be lower than secondary school (equivalent to below the General Certificate
of Secondary Education level).[511-514] Thirdly, Participants must be of South Asian and Saudi
Arabian ethnic backgrounds, allowing the study to explore perspectives from both minority
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and majority populations. ‘South Asian’ usually refers to people from the Indian subcontinent
(include Indians, Pakistanis, Bangladeshis, as well as people from Sri Lanka, Nepal, Bhutan, and
the Maldives).[515] Finally, participants must be adults over 18 and have the capacity to
consent to taking part in the study; ensuring participants have the capacity to consent protects

their rights and upholds ethical standards. These criteria are summarized in Table 20.

Table 20: Summary of participant inclusion criteria

Inclusion criteria

1. Participants must have type 2 diabetes and an active prescription for at least one antidiabetic
medication.

2. Participants must be living in lower-middle-class or socioeconomically deprived areas in the southern
region of Saudi Arabia and demonstrate socioeconomic deprivation at an individual level, as determined
by household income and educational attainment.

3. Participants must be of South Asian or Saudi Arabian ethnic backgrounds.

Participants must be adults over 18 years old.

5. Participants must have the capacity to consent to taking part in the study.

s

5.4.4 Recruitment of participants

Participant recruitment was conducted by the researcher. Each participant received a
recruitment pack, which included a Participant Information Sheet (Appendix 13) and a consent
form (Appendix 14). These documents were originally prepared in English and then translated
into Arabic to accommodate Saudi Arabian participants. They were also translated into Urdu,
Bengali, Punjabi, and Hindi for South Asian participants. The English-to-Arabic translations
were conducted by the bilingual researcher (RA) with the support of DocTransGPT, an
advanced Al-powered translation tool capable of providing high-quality translations across
more than 100 languages.[516] This tool was also used to translate the documents into the
prevalent South Asian languages. To ensure accuracy and cultural appropriateness, bilingual

South Asian individuals reviewed and verified each translated document.

Each participant had the opportunity to ask questions about the study. If they agreed to
participate, they were asked to sign the consent form. For participants with low or no formal
education, additional care was taken during the consent process. The researcher provided
clear verbal explanations and used simplified language to ensure that these individuals
understood the information provided. Participants were informed that participation was
entirely voluntary and that they could withdraw at any time. Recruitment was conducted

through three regional hospitals—one governmental hospital and two private hospitals
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(Diabetes Centre in Aseer Hospital, Alarkan Medical Group, and Al Ahli Hospital)—as well as
social media platforms. Including both private and governmental hospitals, due to the
distinction between public and private healthcare services in Saudi Arabia, ensured
appropriate recruitment sites. The Diabetes Centre in Aseer Hospital serves as the main
diabetes centre in the Asir region, providing healthcare services to Saudi nationals with
diabetes from various governorates within the region. It was chosen to recruit Saudi
participants because it serves a diverse population from different governorates within this
region, which aligns with the study's aim to reach participants from socioeconomically
deprived areas. Public hospitals like Aseer Hospital offer comprehensive healthcare services
funded by the government, ensuring that Saudi citizens receive free essential and specialised
medical care.[517] Non-Saudi citizens primarily receive healthcare services from private
hospitals and clinics, frequently through employer-provided health insurance plans.[518]
Hospitals like Alarkan Medical Group and AL Ahli Hospital are among the private hospitals that
provide healthcare services to non-Saudi residents through employer-based health insurance
schemes, and they were selected because they hold health insurance for the majority of South

Asian residents in the area. The detailed recruitment process is described below.
Hospitals

Recruitment of participants was done by the researcher after initial participant screening and
selection by hospital clinicians. Separate consultation rooms within diabetes clinics were
allocated to the researcher to discuss involvement in the research directly following routine
clinical appointments. Potential participants were informed about the project verbally by the
researcher and were provided with a Participant Information Sheet (Appendix 13). If they were
interested in taking part, arrangements convenient for them were made for the consent and

interview. The consent process was written and fully informed.
Social Media Platforms

The study poster was posted on social media platforms. The poster included information about
the study, potential participants' eligibility criteria, and the researchers' contact information.
If someone was interested in further information about the study or in participating, a
Participant Information Sheet (Appendix 13) was emailed to them. If they consented to

participate, the researcher contacted them to organise consent and schedule the interview.
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5.4.5 Sampling

Various sampling techniques were considered to ensure alignment with the type of study and
research question. For this program of work, purposive sampling was used in accordance with
common practices in qualitative research. Approximately 68 individuals initially expressed
interest in participating. Each potential participant was assessed for eligibility based on
predefined criteria, including duration since diabetes diagnosis, gender, and age, and
specifically for the South Asian group, included various subgroups such as Indian, Pakistani,
and Bangladeshi. Only those who met these criteria were selected for the final sample,
ensuring that a diverse and representative sample of participants from the studied ethnic
groups was included. Conversely, those who did not meet these criteria, particularly
individuals whose income and education levels did not align with the study’s inclusion

requirements, were excluded.
5.4.6 Conducting the interview

Participants were interviewed either face-to-face in their homes, in the hospital clinic, by
telephone, or through call-based software at a convenient time and date. The duration of the
interviews was generally 30—60 minutes; however, this depended on each participant and the
details they provided when answering questions or elaborating on topics. Participants were
offered the option of Arabic, Urdu, Bengali, Punjabi, and Hindi languages for interview.
Participants took part in one interview. All interviews were conducted by the bilingual
researcher (RA), audio-recorded, transcribed verbatim, translated into English, and analysed.
The decision to translate the data before the analysis was based on the need to enable the
non-Arabic supervisory research team to supervise and be involved in the analysis. The
researcher employed for translation the approach defined by Esposito,[519] focusing on a
‘meaning-based, rather than word-for-word interpretation’ for the translations. Additionally,
the translation was aided by DocTransGPT, an advanced Al-powered translation tool.[516] To
ensure accuracy of the translation, preservation of linguistic meanings, and consistency, the
researcher performed a comprehensive review of the translated transcripts, making
corrections by comparing them with the original transcripts. The summary of this study
methodology, encompassing participant recruitment through to data analysis, is illustrated in

Figure 7.
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5.4.7 Qualitative methods for data analysis

The data analysis approach discussed in Chapter 4 (Section 4.11) was adapted and applied to
this study.

Participant recruitment

Participants recruited from hospitals and study poster posted on social media platforms

Initial screening
Hospitals: initial screening of participants by clinicians, then researcher (RA) provided participant information sheet in their preferred
language).

Social media: Interested individuals contact the researcher via provided contact information. Participant information sheet emailed to
them.

Consent form and scheduling interviews
Obtaining signed consent forms from participants who agreed to participate and scheduling interviews at participants' convenient times
and places.

Conducting the interviews
« Conducted in the participants' preferred languages.
* Duration: 30-60 minutes.
» Conducted by researcher (RA).

Transcription and translation of interview
« Interviews were transcribed verbatim in the language in which they were conducted.
« The transcripts were then translated into English by a bilingual researcher (RA), supported by an Al tool (DocTransGPT), using a
meaning-based approach.
» The researcher (RA) reviewed the translations for accuracy and consistency.

Data Analysis
The translated transcripts were analysed using reflexive thematic analysis, as detailed in Chapter 4, Section 4.11.

Figure 7:Process flow diagram from participants to data analysis
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5.5 Results

This section will outline the participant characteristics of the South Asian and Saudi Arabian
groups, followed by a detailed focus on the main themes generated from the data analysis of

both groups separately.
5.5.1 Participant characteristics (South Asian group)

Nineteen participants from the South Asian ethnic group were recruited through hospitals
(n=2) and social media(n=17) and interviewed between August 2023 and October 2023. Of
these participants, 11 were Indian (58%), five were Pakistani (26%), and three were
Bangladeshi (16%). The average age of participants was 48 years (SD: 6.82), and 17 of the 19
participants (89%) were male. The time since diagnosis varied from two years to 17 years, and
nine participants reported having long-term conditions alongside their diabetes. Most of the
participants (79%) were taking oral antidiabetic medication. All the participants were married,
and in terms of education provision, ten out of 19 participants had received no formal
education, six had attended primary school, and three had not completed secondary
education. Among the nineteen participants, religious backgrounds varied, with 13 identifying
as Muslim and six as Hindu. Each interview lasted between 22 and 47 minutes, with an average
duration of 33 minutes. 15 of the interviews were conducted in person at the participants'
homes, while the remainder were conducted through call-based software, according to the
participants' preferences. All interviews were conducted in Arabic based on the participants'
preferences, except for three that were conducted in English. There were no refusals to
participate, no dropouts, and no interviews that needed to be repeated. The characteristics of

each participant are shown in Table 21.
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Table 21: Participant characteristics (South Asian group)

Time since Presence of
Age Marital diabetes long-term
Participant Sex Ethnic origin Religion diagnosis Treatment regimen condition
number (years) status
(Years) (Yes/No)
1 Male 53 Married Indian Hindu 7 Oral antidiabetic medication No
2 Male 52 Married Indian Hindu 8 Oral antidiabetic medication Yes
3 Male 55 Married Indian Hindu 9 Oral antidiabetic medication No
4 Male 43 Married Indian Muslim 8 Oral antidiabetic medication Yes
5 Male 47 Married Indian Muslim 4 Oral antidiabetic medication No
6 Male 55 Married Indian Muslim 3 Oral antidiabetic medication Yes
7 Female 36 Married Indian Muslim 8 Oral antidiabetic medication Yes
8 Male 47 Married Pakistani Muslim 5 Oral antidiabetic medication No
9 Male 46 Married Pakistani Muslim 2 Oral antidiabetic medication Yes
10 Male 42 Married Bangladeshi Muslim 10 Oral antidiabetic medication No
11 Male 50 Married Pakistani Muslim 15 Oral antidiabetic medication and insulin Yes
12 Male 52 Married Pakistani Muslim 35 Oral antidiabetic medication Yes
13 Male 38 Married Pakistani Muslim 5 Oral antidiabetic medication No
14 Male 51 Married Indian Hindu 5 Oral antidiabetic medication No
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15 Male 54 Married Indian Muslim 5 Oral antidiabetic medication No
16 Female 40 Married Indian Muslim 8 Oral antidiabetic medication and insulin Yes
17 Male 57 Married Indian Hindu 15 Oral antidiabetic medication No
18 Male 42 Married Bangladeshi Muslim 17 Oral antidiabetic medication and insulin No
19 Male 50 Married Bangladeshi Muslim 11 Oral antidiabetic medication and insulin Yes
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5.5.2 Participant characteristics (Saudi Arabian group)

Nineteen participants from the Saudi Arabian group were recruited through hospitals (n=4)
and social media(n=15) and interviewed between August 2023 and October 2023. The average
age of participants was 53 years (SD: 11.11), and 14 of the 19 participants (74%) were female.
All 19 participants were Muslim. The time since diabetes diagnosis varied from two years to
30 years, and nine participants reported having other long-term conditions in addition to
diabetes. Over half of the participants (63%) were using oral antidiabetic medication.
Participants were predominantly married, and in terms of education provision, 13 out of 19
participants had received no formal education, four had attended primary school, and two had
not completed secondary school. Each interview lasted between 25 and 56 minutes, with an
average duration of 35 minutes. Twelve interviews were conducted in person at the
participants' homes, while the remainder were conducted through call-based software
according to the participants' preferences. All the interviews were conducted in Arabic for the
Saudi participants, as it is the first spoken language for both the researcher and participants.
There were no refusals to participate, no dropouts, and no interviews that needed to be

repeated. The characteristics of each participant are shown in Table 22.
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Table 22: Participant characteristics (Saudi Arabian group)

. Time since diabetes Presence of long-term
aaaant Sex Ase Marital Religion diagnosis Treatment regimen conditions
number (years) status
(Years) (Yes/No)
1 Male 69 Married Muslim 15 Oral antidiabetic medication Yes
2 Female 48 Married Muslim 16 Oral antidiabetic medication No
3 Female 60 Divorced Muslim 9 Oral antidiabetic medication No
4 Female 51 Married Muslim 4 Oral antidiabetic medication Yes
5 Female 47 Married Muslim 16 Oral antidiabetic medication No
6 Female 39 Married Muslim 3 Oral antidiabetic medication and insulin Yes
7 Female 63 Married Muslim 8 Oral antidiabetic medication and insulin Yes
8 Female 47 Married Muslim 15 Oral antidiabetic medication No
9 Male 85 Married Muslim 20 Oral antidiabetic medication and insulin No
10 Female 51 Married Muslim 2 Oral antidiabetic medication Yes
11 Female 49 Married Muslim 13 Oral antidiabetic medication and insulin Yes
12 Female 58 Married Muslim 30 Oral antidiabetic medication and insulin Yes
13 Female 55 Married Muslim 2 Oral antidiabetic medication No
14 Female 60 Married Muslim 25 Oral antidiabetic medication and insulin Yes
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15 Female 52 Married Muslim 4 Oral antidiabetic medication Yes
16 Male 44 Married Muslim 2 Oral antidiabetic medication No
17 Male 48 Married Muslim 2 Oral antidiabetic medication No
18 Female 36 Married Muslim 8 Oral antidiabetic medication and insulin No
19 Male 51 Married Muslim 2 Oral antidiabetic medication Yes
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5.5.3 Development of the themes (South Asian group)

Five overarching themes were developed from the data to highlight the perceived barriers and
facilitators affecting adherence to antidiabetic medication among people of South Asian ethnic
background. These themes centred around (1) individual challenges and adaptation strategies;
(2) beliefs and experiences with medications; (3) perceptions related to diabetes management
(4) social and cultural influences; (5) healthcare provider influences (as demonstrated in Figure
9). Each theme and subtheme are discussed in turn, using pseudonymised verbatim interview
quotes to reflect participants' perspectives. Non-identifiable pseudonyms, such as Participant

1, Participant 2, and so forth, are used throughout following each quote.

Communication
with healthcare
providers

Impact of cultural and
language concordance

5 Impact of daily
Alternative Heal@hgare pivce: obligations on
medicine iniluences medication routine
preference
Financial
Religious barriers
belief and practices )
Individual challenges and
adaptation strategies
Social and cultural
influences — Coping strategies
to support adherence
South

Asian group
Negative
influence of social
networks
& Perceptions related to Beliots and N ith Necessity
Influence \_ diabetes management | ket a'r‘nez’i(cp;i":n"ces b and effectiveness of
of family support N 2 medication
Fear of i er:h?onniZ s Concerns about
compl| rc?nor‘\s bloo‘(/j g’I)UCOSe s medication safety
as a motivator Fa
Saherance and long-term use

Figure 8: Developed themes and subthemes around the barriers and facilitators of adherence to antidiabetic
medications among people of South Asian origin in socioeconomically deprived communities in Saudi Arabia
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Theme 1: Individual challenges and adaptation strategies
1) Impact of daily obligations on medication routine

Various daily challenges that interfered with medication routines, such as work, busy
schedules, and the unavailability of medication within reach, were reported by participants.
These challenges often led to forgetting to take medication, becoming a significant barrier to
adherence. Three participants shared that they forget to take medication due to their busy life

schedule, as one participant noted:

“It is difficult for me to take the medication because | am always busy. So, sometimes | forget

to take it” (Participant 17, Indian male).

Additionally, work-related stress was reported by three other participants as leading to
forgetfulness and nonadherence. One participant shared how stress from work led to

nonadherence:

“...a few months ago, | started suffering because there was a lot of stress at work, during that
time, | wasn't taking care of myself and didn’t take my medications” (Participant 18,

Bangladeshi male).
Another participant mentioned a similar experience:

“One of the things that makes it difficult for me to take the medication on time is when |
come back from work exhausted and immediately go to sleep and forget to take the

medication” (Participant 14, Indian male).

Additionally, forgetting to bring medication during outings (work, travel, or social gatherings)
was also reported by some participants to hinder adherence to antidiabetic medication. One
participant stated, “Sometimes | forget to take them at work because | forget to bring the pills

with me” (Participant 16, Indian female). Another participant added that:

“If we go to some friend’s house or relative, or we go out to the park or somewhere, | cannot
carry the medication with me, so, | end up missing my medication” (Participant 6, Indian

male).
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2) Financial barriers

Many participants identified financial constraints that prevented their ability to maintain
continuous access to medication, which in turn acted as barriers to adherence. These barriers
mainly centred around the inability to renew medical insurance and the consequent inability

to afford medications without insurance coverage. One participant explained:

“If my health insurance expired and | can't renew it right away, | have to stop for a bit
because | can't afford to buy it, but as soon as | get my insurance back, | can have my

medication for free and start taking the medication again” (Participant 1, Indian male).
Another participant shared a similar experience:

“It's easier for me if the medication is available for free because my insurance expired two
months ago, so | have to buy the medication. When | don't have money and the medication
runs out, | have to wait until | get paid to buy the medication and start taking it again”

(Participant 14, Indian male).

In such cases, some participants relied on bringing medications from their home countries, as

one reported:

“I brought the medication from Pakistan because it is expensive. Medications are not free
without medical insurance, and | don't have the financial ability to renew my medical
insurance, so if the medication is available for free, it would greatly help me to take it.
Sometimes it is not available, and | have to wait for my friend to come from Pakistan to bring

me the medication” (Participant 8, Pakistani male).
3) Coping strategies to support adherence

Incorporating medication into the daily routine and using reminders were found to be
facilitators of antidiabetic medication adherence. Some participants reported enhanced
adherence to medication when they integrated medication into their daily routines. One
participant shared how establishing a daily routine, including medication as part of it,

facilitates adherence to medication:
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“What makes it easy for me to take my medication is having a routine. | take it in the morning
before breakfast and in the evening before dinner, which helps me to remember” (Participant

5, Indian male).
Another participant commented that:

“It has become a part of life. Every morning, | wake up, have breakfast, take medicines, go to

work, and come back. So that’s a part of life” (Participant 7, Indian female).

Only two participants discussed using reminders, such as phone alarms, to avoid forgetting
medication and improve adherence. One participant described how phone alarms help him
remember to take his medication on time, “.. there is a specific alarm set for the times | need
to take my medication, and this has helped me a lot” (Participant 2, Indian male). Another

shared a similar experience:

“I have an app on my mobile that my daughter has done for me. It’s a very good thing, that
reminder, the way it says, “It’s your medication time.” It’s a bit of good motivation, and |
think every patient should have it. Honestly, | feel this app is very important because we do
forget medications. This app keeps reminding you, so | think everyone should use it”

(Participant 7, Indian female).
Theme 2: Beliefs and experiences with medication
1) Necessity and effectiveness of medication

Beliefs in the effectiveness and need for antidiabetic medication mainly influenced adherence
positively in this group. Some participants reported a positive perception regarding the efficacy
of medication in managing diabetes and alleviating symptoms. One participant shared “..if |
take it immediately, the symptoms go away, and | feel better” (Participant 3, Indian male). The
perceived benefit of medication was echoed by other participants, who noted the recurrence
of symptoms when they discontinued their medication. As two participants observed, “If |
don't take it for a week, the symptoms like fatigue and frequent urination return” (Participant
10, Bangladeshi male), “If | don't take the medication daily, my blood sugar levels immediately
rise....” (Participant 13, Pakistani male). Conversely, a few participants perceived that some

prescribed medication was ineffective for managing their diabetes, as one explained:
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“If they give me effective medication for diabetes, it encourages me to take the medication
because most of the medications | have been prescribed are not very effective” (Participant

10, Pakistani male).

Additionally, several participants perceived the necessity of antidiabetic medication, which
positively impacted on adherence. One participant, for example, demonstrated a clear
understanding of the need to take medication, “/ know | have to take it because of my diabetes”
(Participant 9, Pakistani male). Additionally, the negative consequences of not adhering to
medication confirmed the necessity for medication, as one participant indicated “/t is essential,
| feel very tired, and my blood sugar levels rise if | don't take them” (Participant 8, Pakistani

male).
2) Concerns about medication safety and long-term use

Several interviewees reported concerns related to the long-term toxicity and adverse effects
of antidiabetic medication, which acted as a barrier to adherence. The fear of long-term
damage caused by the medication, primarily to their kidneys and other organs, was expressed
by nearly half of the participants. These concerns often led participants to skip doses and avoid
taking their medications regularly unless their blood sugar level was above a certain level and

then discontinue it, as one participant shared:

“When | take medication every day for a year or ten years continuously, it causes kidney
problems and affects my body. That's why when my blood sugar level is below 400, | don't

take the medication” (Participant 2, Indian male).

Another participant expressed this fear, stated “/ am very scared of taking these medications
because they can cause kidney problems” (Participant 15, Indian male). Furthermore, some
participants' perceptions of long-term medication use led to dependency, causing them to be

inconsistent with their medication intake. One participant, for instance, discussed that:

“If | start taking diabetes medication regularly, my body gets used to it, and all my body
systems become dependent on it, unlike when I use it only when my blood sugar level rises”

(Participant 12, Pakistani male).

A further safety concern highlighted by some participants, which influenced adherence, was

experiencing adverse effects with antidiabetic medication, which resulted in missing doses or
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stopping the medication without consulting with their healthcare provider. One participant

discussed how he coped when he experienced side effects:

“One of the things that makes it difficult for me to take them is that sometimes, when | take
the medication, it causes problems and pain in the stomach, especially when | take them for
several days in a row. So, | take them every other day to avoid causing problems in the

stomach” (Participant 4, Indian male).
Similarly, another participant shared:

“The most trouble | had was with Trulicity, so | couldn't continue with it. | began noticing
issues around a month or two ago, which led me to stop taking it” (Participant 6, Indian

male).
Theme 3: Perceptions related to diabetes management
1) Reliance on symptoms and blood glucose for adherence

Many participants reported some misconceptions regarding medication use, linking adherence
to specific blood sugar levels or the presence of symptoms. The most notable misconceptions
were that people needed to take their medication based on their blood glucose level or the
presence of symptoms. Participants linked medication taking with high blood sugar levels, one
participant shared, “/ only take if my blood sugar is above 500 or 400 mg/dl” (Participant 4,

Indian male), another participant explained:

“..when my blood sugar level is high, | immediately start taking the medication for a week,

and if my blood sugar level drops, | stop taking it” (Participant 2, Indian male).

Additionally, some participant shared that they skipped some doses based on blood sugar
level, as one shared “...if my blood sugar is low, | only take the morning pill and skip the evening
one” (Participant 11, Pakistani male). Furthermore, some participants reported that they
adhere to their medication based on the presence of symptoms and stop it or reduce the dose

if they feel relief. One participant, for instance, reported:

“Sometimes | take them regularly, and when | feel better, | stop them for a few days or reduce

the dosage to once a day, because my blood sugar level is under control, and | know when to
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start taking it again when | experience symptoms like body pain and frequent urination”

(Participant 10, Bangladeshi male).
2) Fear of complications as a motivator

Some participants reported that perceptions of the severe complications of diabetes, based
on personal experience or health care provider warnings, motivated adherence to antidiabetic

medication:

“One of the things that encourages me to take diabetes medications is that I'm afraid of the
complications of diabetes. | stopped taking them for three months once, and my cholesterol
levels increased. The doctor told me that if | take my medications regularly, my cholesterol

levels will decrease” (Participant 6, Indian male).

The fear of symptoms recurrence was also another motivator of adherence, as one participant

described:

“What encourages me to take the medication regularly is when | think about the symptoms |
experience if | don't take it, I'm afraid that symptoms will come back” (Participant 18,

Bangladeshi male).

Uniquely, one participant shared that he kept taking his medication consistently as he worried

about the negative influence of diabetes on fertility:

“Some people have told me that if my diabetes isn't controlled, it could cause fertility and
reproductive issues, that's why | make sure to take my medication” (Participant 5, Indian

male).
Theme 4: Social and cultural influence
1) Influence of family support

Adherence to antidiabetic medication was affected by the support and advice from family,
which acted as mainly facilitators. Many participants highlighted their families' supportive role
in facilitating adherence to their medication and managing their diabetes. For instance, one

participant described how his family supported him in adhering to his medication:
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“...I take so many medications, they usually take care of that because they organise the
medication, what | take in the morning, which | take for diabetes, and | take it for
hypertension, and | take something else also. So, this means | have to take the equivalent of a
five-day supply of tablets each day..., my daughter, she takes care of my medication”

(Participant 6, Indian male).

Some participants also mentioned the support provided by a family member who is also

managing diabetes, as one participant noted:

“Most of my family members have diabetes, about eight of them. They always talk to me and
ask how | am doing with diabetes, whether | am taking the medication or not” (Participant 8,

Pakistani male).

Another participant mentioned the ongoing emotional support from his mother “My mother
has diabetes, and she's always checking in on how I'm doing” (Participant 2, Indian male).
Additionally, family support does not only extend to those in close contact with their family, as
even distant family members in their country of origin can provide support that can impact

adherence, as one shared:

“My family in Pakistan always calls to check if I'm taking my medications and if my sugar

levels are stable” (Participant 9, Pakistani male).

Furthermore, several participants stated that their motivation for taking medication was to
maintain their health so that they could continue to support their families. One participant

explained:

“Thing that helps me is thinking about my health, | need to take care of myself because |
have young children. | work here for them, so when I'm well, | can work and provide for

them”. (Participant 8, Pakistani male).
This was supported by another participant who stated:

“One of the things that motivates me to take the medication every day is when | remember
that | am here to work and provide for my children. If my health is not good, | cannot

continue working or secure a future for my children” (Participant 12, Pakistani male).
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On the other hand, some participants mentioned that the limited family and social support
made it challenging for them to adhere to their medication. One participant, for instance,

mentioned:

“If my family lived with me in Saudi Arabia, it would help me a lot because they would

prepare my meals and remind me of the medication” (Participant 17, Indian male).
Similarly, another interviewee added:

“Mly social life here in Saudi Arabia is quite limited; | have very few people in my circle, and

none of them are diabetic” (Participant 7, Indian female).
2) Negative influence of social networks

Inaccurate information about managing diabetes and advice against medication by people in
their social circle hindered some participants' adherence to antidiabetic medications. One
participant noted, “I have many people around. So, every one of them gives a different opinion.
Some they advise against insulin injections” (Participant 6, Indian male). Two participants also
shared that they discontinued their medication based on family recommendation, as one

shared:

“I took the medication for two weeks when | was diagnosed with diabetes, and then | talked
to my mother and she said your blood sugar level is not too high, it was just 250 mg/dl, she

said don't worry, you don't need medication” (Participant 5, Indian male).

Disseminating misinformation about the safety of antidiabetic medications within their

community also acted as a barrier to adherence, as one participant reported:

“Sometimes | stop taking them for a week because I'm afraid when | remember what people
say about the side effects of these medications on the body's organs” (Participant 4, Indian

male).

Furthermore, social stigma and misconceptions about diabetes made it difficult for a few

participants to adhere to medication, particularly in public places. One participant explained:

“..it is very difficult to take medicine in my work, so sometimes | don't want others to see me
taking my medication [tablet], / don't want to show anyone | have diabetes. This makes it

difficult for me to take my medicine in front of others” (Participant 16, Indian female).

221



Also, another participant expressed:

“..people are talking, oh, you have diabetes, you are a diabetic patient. They're showing

sympathy. | don't like sympathy” (Participant 19, Bangladeshi female).
3) Religious belief and practices

Religious beliefs and practices were discussed by nearly half of the participants to impact
adherence to antidiabetic medication, both positively and negatively. Some participants
reported that spiritual beliefs and practices, such as prayer, provided them with inner strength
and motivation to manage their condition. One participant noted, “Praying and asking for help
in my prayers give me strength” (Participant 1, Indian male). Another participant mentioned

that belief in God was among the factors that facilitated adherence to medication:

“One of the things that has helped me is that | always pray to Allah, asking for healing, self-

reliance, and strength” (Participant 2, Indian male).

Additionally, a few participants who followed Islam reported that reciting the Quran gives

them inner peace and strength to manage their diabetes, as one stated:

“I've been reading the Quran every morning. | start with Surah Y-Seen and then read Surah
Al-Rahman. This has become a daily habit for me because it gives me inner strength to

manage my illness without causing me any stress” (Participant 7, Indian female).

However, some Muslim participants' reliance on the healing properties of Zamzam water ( a
holy water from the Masjid al-Haram in Mecca, Saudi Arabia, which holds religious significance
in Islam and is believed by Muslims to have healing properties[520]) led to a reduction or
complete discontinuation of the medication. One participant shared, “When I drink Zamzam
water, | don't need to take pills because Zamzam water is a cure for all diseases” (Participant

11, Pakistani male). Another mentioned:

“In times when | am not taking my medication, | pray and ask Allah to improve my condition
and prevent my sugar levels from rising. | also drink Zamzam water to help in reducing my

sugar levels because it is believed to have healing properties” (Participant 15, Indian male).
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Furthermore, some participants following Hinduism reported that they sometimes used
meditation and yoga to manage their blood sugar instead of relying on medication. One

participant noted:

“I practice meditation like what | learned from Hinduism, and this really helps me and lowers
my sugar and blood pressure even without taking any medication” (Participant 3, Indian

male)
Another shared:

“I practice yoga with my Hindu friends, and it really helps improve my blood sugar. On the
days | go to yoga in the morning, | reduce the medication dose because my blood sugar

decreases” (Participant 17, Indian male).
4) Alternative medicine preference

The preference for alternative medicine affected adherence to antidiabetic medication for
about half of participants in this group, serving primarily as a barrier. Some participants
reported they prefer using herbal medicines over prescribed medication due to perceived
safety and effectiveness in managing diabetes. One participant, for instance, shared his belief

in effectiveness:

“There is a vegetable called Karela that my wife used to cut and mix with water, and | drink it
in the morning before breakfast, and it is one hundred per cent effective and lowers my blood

sugar immediately” (Participant 10, Bangladeshi male).
Another participant expressed a similar belief:

“In India, | stopped using my prescribed medication and used herbal medicines instead.
During the first few months after returning to Saudi Arabia from India, if | had a supply of
these herbs, | would take them instead of the medications because they are better and safer,
and | believe that English medications can cause problems for the kidneys” (Participant 3,

Indian male).

Many participants reported that their preference for alternative medicine was influenced by
family advice and cultural practices from their country of origin. For instance, one participant

shared, “At the beginning, | didn't take medication, because my father recommended myrrh...”
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(Participant 9, Pakistani male). Another participant added, “In India, many people recommend
using Ayurvedic medication because it is very effective and has no side effects...” (Participant
3, Indian male). Although some participants initially used alternative medicine based on family
recommendations, they stopped using it after experiencing its ineffectiveness and returned to

prescribed medicine, as one participant stated:

“My mother-in-law, who is diabetic, recommended her herbal medicines to me, but | didn’t

find them effective” (Participant 6, Indian male).
Theme 5: Healthcare provider influences
1) Communication with healthcare providers

Some interviewees emphasised that communication with healthcare providers can impact
adherence to antidiabetic medications, either facilitating or hindering adherence. Positively,
few participants reported receiving advice and guidance from their healthcare providers about
the importance of consistent medication taking in encouraging adherence, as one participant

shared:

“I always see the doctor, and he treats me very well. He always tells me that | have to take

the medication continuously and not stop it” (Participant 4, Indian male).

However, some participants reported communication barriers and a lack of engagement from
their healthcare providers during conversations to discuss their concerns and preferences
related to medication due to limited consultation time. One participant, for instance,

expressed:

“The doctor says | must continuously take the prescribed medication. This is because he isn't
aware of the benefits of herbal medicines, and there isn't enough time to discuss these
alternatives during the appointment. The doctor doesn't talk much, he just checks the tests

and prescribes medication” (Participant 3, Indian male).
2) Impact of cultural and language concordance

Cultural and language concordance between patients and healthcare providers influenced

communication and, in turn, adherence to medication. One participant, for instance, shared:
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“Once | went to the hospital and either the doctor or nurse was Indian, this helped me a lot. |
was able to discuss my issues with the English medication. If there isn't an Indian doctor, it's
just a matter of going through the regular check-up and prescribing medication without much

discussion” (Participant 3, Indian male).
Similarly, this view was expressed by another participant:

“If there are Indian staff or a doctor at the hospital, | find it much easier to communicate
because I'm Indian, and it's easier for me to explain my condition to them. But when there are
doctors from Egypt or other nationalities, it's harder for me to explain that I'm suffering from

diabetes and what I'm experiencing with medication. Sometimes, | feel unable to convey my

situation properly” (Participant 16, Indian female).

Furthermore, one participant mentioned that he relied on healthcare providers in his country
of origin to seek information about diabetes management. He stated: “/ contacted a doctor in
India who told me that if the blood sugar level is low, | should not take the medication”
(Participant 2, Indian male), which may indicate his distrust of healthcare providers in his
country of residence or poor communication due to lack of language and cultural concordance

between patient and healthcare providers.
5.5.4 Development of the themes (Saudi Arabian group)

Five overarching themes were developed from the data to highlight the perceived barriers and
facilitators affecting adherence to antidiabetic medication among people of Saudi Arabian
ethnic background. These themes centred around (1) individual challenges and adaptation
strategies; (2) beliefs and experiences with medications; (3) emotional and perceptual
responses to diabetes; (4) social and cultural influences; (5) healthcare system influences (as
demonstrated in Figure 8). Each theme and subtheme are discussed in turn, using
pseudonymised verbatim interview quotes to reflect participants' perspectives. Non-
identifiable pseudonyms, such as Participant 1, Participant 2, and so forth, are used

throughout following each quote.
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Figure 9: Developed themes and subthemes around the barriers and facilitators of adherence to antidiabetic
medications among people of Saudi Arabian origin in socioeconomically deprived communities

Theme 1: Individual challenges and adaptation Strategies
1) Challenges encountered in daily life

Several daily challenges, including family responsibilities, unavailability of medications, routine
disruptions, work, and mood status, were identified by participants as contributors to
forgetfulness and, in turn, acted as barriers to adherence. A few participants described how

responsibility toward their family contributed to forgetfulness:

“Sometimes | forget to take it due to being busy at home, as | am responsible for seven

children, cleaning, and cooking for them” (Participant 10, female).

Many participants identified that the medication not being immediately accessible,

particularly during outings, led to forgetfulness, as one interviewee shared:
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“Situations that make it difficult for me to take my medication occur when | go out and forget
the medications at home. Sometimes | take them when | return home and remember, but

sometimes | forget” (Participant 3, female).

Some participants mentioned the conflict between work hours and taking medication led to
poor adherence, for example, one noted, “..sometimes | have to go to work in the early
morning before having breakfast and forget to take my medicine” (Participant 4, female). One
participant related mood state to their ability to remember taking their medication: “if my
mood is affected by certain events, | tend to forget and skip doses” (Participant 2, female).
Disruptions to routine were also described by some participants as barriers to adherence to
antidiabetic medication. One participant, for instance, illustrated how disruption of his daily

routine due to working evening shifts made it difficult to adhere to medication:

“The most difficult situation for me is the irregular sleep schedule because of my work.
Sometimes | have an evening shift from 9 pm to the morning, and then | sleep all day. Also,
my meal schedule is irregular, so when my schedule is disrupted, | can't take the medication

on time, and | can't stick to it” (Participant 19, male).
2) Coping strategies to support adherence

Integrating medication into a daily routine and using reminders or prompts were found to be
important facilitators to support adherence. Some participants acknowledged the importance
of establishing a consistent routine, such as regular meal and sleep schedules, in promoting

medication adherence:

“If | stick to regular meal times, it becomes very easy for me to take my medications regularly.
Also, if my sleep schedule is consistent, if | go to bed early and wake up early, | can follow my

daily routine, including taking my medications” (Participant 8, female).
Another participant echoed this viewpoint, stating:

“If my sleep schedule is organized and | wake up early in the morning and have regular meal

times, it makes it much easier for me to stick to my medications” (Participant 16, male).

Additionally, some participants reported that integrating medication into daily activities, such

as meals, enhances adherence:
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“..daily routine helps me the most when | wake up, | take the pill before breakfast, then |
have breakfast and take the pill after breakfast, and | remember to take them after lunch and

dinner” (Participant 3, female).

Some participants reported that the use of reminders, particularly phone alarms, facilitated

adherence to diabetic medication, as one participant shared:

“One thing that makes it easier for me is that | have set alarms on my phone for my
medication times in the morning and evening. In the morning, I first take the diabetes
medication and then the other, followed by another alarm at night to take my medication

before dinner and so on” (Participant 1, male).

Another participant emphasised the importance of reminders to avoid forgetting medication

time, as she expressed:

“One thing that makes it easier for me to take my medications on time is setting an alarm on

my phone for the medication time. This really helps me not to forget” (Participant 5, female).
Theme 2: Beliefs and experiences with medication
1) Necessity and effectiveness of medication

Some participants reported that their perceived belief in the necessity and effectiveness of
antidiabetic medication in managing their diabetes impacted adherence positively. The
importance of taking antidiabetic medication regularly to control diabetes and maintain their

health was expressed by several participants:

“I see the medication is prescribed to help me with my diabetes, and | know they are essential

for my health” (Participant 1, male).

In addition, another participant showed a clear understanding of the long-term need for
antidiabetic medication “..I know chronic diseases like diabetes require lifelong medication”
(Participant 4, female). Moreover, the effectiveness of antidiabetic medication, which was
observed by improvement in the symptoms and their condition reported by some participants,
was a motivator of adherence: “The medications are very beneficial, Alhamdulillah [praise be

to God], since I started taking them, my symptoms have improved significantly” (Participant 5,

female), and another added:
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“..feeling tired and experiencing symptoms of lethargy in my body are the main things that
motivate me to take my medication regularly, because it helps alleviate these symptoms”

(Participant 6, female).
2) Concerns about medication safety

Some participants mentioned concerns about antidiabetic medication adverse effects as a
barrier to adherence. Most participants reported that they had experienced adverse effects
with antidiabetic medication, which resulted in reluctance to continue their medications. One
participant, for instance, discussed how adverse effects associated with metformin influenced

adherence:

“I have difficulty with metformin, it makes me reluctant to take it, and I've stopped taking it
for long periods because it caused significant weight loss and made me abnormally thin. |

also developed yellowing of the skin because of it” (Participant 5, female).

Moreover, a few participants reported that they discontinued their medication as the adverse
effects outweighed the perceived benefits “...I stopped taking it even though it lowers my blood
sugar” (Participant 8, female). Moreover, some participants reported their concerns about the
long-term safety of antidiabetic medication on body organs as one participant shared “/ always
fear the long-term effects of these medications on the liver, kidneys, and heart...” (Participant

14, female), these concerns can influence adherence negatively.
3) Barriers associated with insulin use

The fear and inconvenience associated with insulin injections were cited as a barrier to

adherence as one participant explained:

“One of the biggest challenges I've faced is taking the insulin injections because they really
bother me and I've gotten very tired of them, so some days | take them and others | skip”

(Participant 7, female).

Additionally, fear of injections led to resistance to initiating insulin therapy, as reported by one

participant:

“The doctor wanted to start me on insulin injections, but | completely refused because | was

very afraid of needles. He then agreed to let me continue with pills, warning me that any
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consequences would be my responsibility. | insisted that was fine as long as | didn't have to

take injections” (Participant 8, female).

On the other hand, the desire to avoid escalation of the medication regimen to insulin therapy
motivated a few participants to adhere to their oral antidiabetic medications. One participant,

for instance, explained:

“I started taking my medication regularly again because | don’t want to be put on insulin
injections. They are difficult to administer, and | am very scared of using needles” (Participant

4, female).
4) Pill burden

Participants with comorbidities expressed fatigue associated with the pill burden as a barrier
to adherence to antidiabetic medications. One participant shared her feelings about being on

multiple medications:

“Honestly, I'm fed up with taking so many different types of medication. It's very tiring, and

I'm exhausted from this situation” (Participant 15, female).

Another participant described how the complexity and stress related to managing many

medications for long-term conditions affected adherence, stating:

“I was frustrated by the number of medications | had to take, as | was on medication for
heart and asthma alongside diabetes and hypertension. So, | stopped them for a while...”

(Participant 12, female).

Furthermore, one participant expressed worries about taking other medications with
antidiabetic medication, even for short-term illnesses, which result in discontinuation or

reduction of antidiabetic medication dose:

“To be honest, | do get worried about taking so many medications. Like, if | get something for
the flu, allergies, or any little thing, | try to discontinue or reduce the dose of diabetes
medication and to stick with just other medications, you know, how they say, sometimes not

taking medicine is the best medicine” (Participant 19, male).
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Theme 3: Emotional and perceptual responses to diabetes
1) Denial, misconceptions, and acceptance

The initial emotional responses and perceived misconceptions related to a diabetes diagnosis
were reported by some participants, which negatively influenced adherence to their
medication. Three participants discussed how they struggled emotionally to accept the
diagnosis of the long-term condition, which led them to moments of denial and non-

adherence, one stating:

“Initially, | didn't want to accept that | had diabetes, especially in the beginning, | thought it
was temporary and would go away, but | was shocked when they told me it would stay with
me for life. | got really upset and struggled a lot emotionally, and during that time, | didn’t

take my medication” (Participant 6, female).

Moreover, some participants linked their diabetes diagnosis to external factors such as

traumatic emotional events or spiritual beliefs. For instance, one participant explained:

“The main reason | developed diabetes was due to fear and shock when my mother passed
away. The second reason was due to the evil eye and envy, and then | developed diabetes”

(Participant 11, female).

Another participant shared a similar misconception, noting that his diabetes was also caused
by the “evil eye and envy” (Participant 16, male). This misconception can potentially affect

adherence as it may lead to seeking non-medical treatments based on the believed cause.

However, the acceptance of their condition facilitated adherence, as one participant described
the shift from initial reactions to diagnosis: “I was surprised and very depressed in a way that
you can't imagine because | took it as if it was the end of my life” to acceptance “..I after |

accepted it, | started taking medication” (Participant 19, male).
2) Perceived need for medication based on symptoms

For some of the participants, adherence to antidiabetic medication depended only on the
presence of symptoms of diabetes, which was considered as a barrier to consistent taking of

their medication. Several participants described how the appearance of diabetes-related
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symptoms encouraged people to restart the medication after stopping it. One participant, for

instance, noted:

“One of the things that make me retake my medication is if | notice mild symptoms, | continue
with the pills, and if the symptoms are stronger and my sugar reaches 400, | take the

injections regularly” (Participant 7, female).

In contrast, at the time when symptoms temporarily improved, some participants mentioned
that they skipped their medication: “If | didn’t experience symptoms, | would leave them”
(Participant 18, female). Moreover, the influence of witnessing the severe complications of

diabetes in others presented as a strong motivator of adherence, as one participant shared:

“Mly friend, who got diabetes before | did, told me he got a wound from falling in a swimming

pool. He didn't really take care of it and left it for a while, and it ended up so bad that his leg
had to be amputated. When he told me that, it really scared me about how serious diabetes
can be, and | started to worry | could end up like him, | have become very concerned about
my medication to the point that | always have the medication with me wherever | go, in my

pocket and in the car...” (Participant 19, male).
Theme 4: Social and cultural influence
1) Positive family support

Family support had a significant impact on facilitating adherence to medication. Many
participants highlighted the positive role of their family in providing emotional support and

encouragement to adhere to their medication. One participant, for instance, shared:

“My family support me and ask how | feel and whether | am taking care of myself and taking
my medication or not. So, their presence around me helps and encourages me to continue

and pay attention to myself and my health” (Participant 2, female).

In addition to providing emotional support, several participants emphasised the active roles
of their family members in reminding them of their medication time and managing their
medication routines. One participant explained how family support can facilitate medication
adherence: “My son often reminds me to take my medication, and if | go out, he makes sure

that my medication is with me” (Participant 1, male). Another participant added:
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“My family are always there to support me, particularly when | have questions or if | make a
mistake with my medication doses, they guide me on the correct usage” (Participant 3,

female).

Furthermore, several participants mentioned that having family members with diabetes can

contribute to a more encouraging environment, as one participant explained:

“My son has diabetes. He is currently on insulin and medication. My father also had diabetes,
and even my daughter got tired, and then she got diabetes, she is also on insulin and
medications. So, when | see their condition, and we all remind each other about the

medications, they really motivate me” (Participant 11, female).

Another participant described how his father, who has managed diabetes for thirty years,

shared his experience and influenced him positively:

“..after seeing me take a lower dose than what the doctor prescribed, he told me | should
stick to the medications as is prescribed because he knows more about how to deal with it”

(Participant 16, male).
2) Negative influence of social networks

Recommendations from family and social networks for diabetes management can have a
negative impact on adherence to antidiabetic medication. Several participants reported
receiving advice from people in their community against taking medication, which resulted in

participants discontinuing their medication. One participant shared:

“In my community and among my relatives, some people advise against taking medication,
claiming it's baseless and offers no benefit. They mention having diabetes themselves and
getting better without these medications, | followed their advice, and | stop taking them for

some time” (Participant 1, male).

Another participant also described the time when she stopped her medication based on a

relative’s advice:

“When | first diagnosed with diabetes, we had a family gathering where a relative saw me
taking medication. She asked me why | was taking it, and when | told her it was for diabetes

prescribed by my doctor, she advised me not to take it, she said it could cause significant
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damage to the kidneys. Her words really affected me because | know medication can be a
double-edged sword at the same time. So, | stopped taking it for a while” (Participant 4,

female).

Some participants mentioned that some people in their community advised them to use

herbal remedies instead of medication, as one mentioned:

“I have heard about some herbs, and some people say they stopped taking medications and
only continued with herbs, and their blood sugar became normal and improved with them”

(Participant 8, female).
Another participant shared similar experience:

“Some people | have met told me not to take the medications. They ask why | take them and

what benefit | get from them. They suggest using herbs instead” (Participant 11, female).
3) Religious belief and practices

Participants discussed religious beliefs and practices that influence adherence to antidiabetic
medication in either positive or negative ways. The faith and religious practices, such as praying
and reading the Quran (the Islamic holy book), were reported by the majority of participants
to facilitate the management of their conditions and adherence to medication. One participant
shared, “Prayer and reading the Quran always help me; they improve my mood and spirit, and
this helps me manage my condition” (Participant 2, female). Another participant expressed a

similar view, stating:

“Alhamdulillah, it is easy for me to continue taking my medications through prayer, reading
the Quran, and reciting supplications. Whenever | remember to praise Allah, it becomes easy

for me to take the medications on time” (Participant 11, female).

The participants also found strength and hope through praying and seeking spiritual support,
which had a positive impact on their adherence, as one participant shared “Prayer is very
important; it helps me stay strong and continue taking care of myself and taking my
medication” (Participant 3, female). Additionally, some participants were motivated to take
their medication as taking care of themselves and seeking treatment is a part of their religious

teachings. One participant explained:
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“I do take my medication because Prophet Muhammad said, ‘Seek treatment, for Allah has
not made a disease without appointing a remedy for it.” This encourages me to take my

medication as needed” (Participant 4, female).

Some participants mentioned that certain religious practices, such as fasting, made it difficult
to take their medication at the prescribed time or believed that fasting could control their
blood sugar, which resulted in skipping some doses or discontinuing medication during fasting,

as one participant shared:

“The biggest challenge | face is during fasting, especially during the white days [specific days
of each Islamic month] and Ramadan. My medication schedule gets messed up, instead of
taking them during the day, | take them at night, and sometimes | missed some doses, which

really affects me” (Participant 14, female).

Furthermore, participants who attributed their illness to evil eyes mentioned using traditional

healing practices, one of them stated:

“I also recite the Rugyah (Islamic healing prayer) over water, pray for healing, and then drink
the water. Afterward, | feel relief in my body, and my blood sugar improves” (Participant 14,

female).

In addition, two participants indicated belief in the spiritual and therapeutic advantages of

Zamzam water in controlling their diabetes, as one participant mentioned:

“I believe that drinking Zamzam water improves my blood sugar because there is a saying of
the Prophet Muhammad that Zamzam water is for whatever intention it is drunk for. So, if |
drink it with the intention of reducing sugar levels, it improves my condition” (Participant 16,

male).
4) Alternative medicine preference

Around half of the participants reported believing that alternative medicines were effective in
controlling diabetes, which acted as a barrier to adherence to their antidiabetic medications.
The following herbal remedies, including moringa, cinnamon, fenugreek, myrrh, okra, and aloe
vera, were reported be used by some participants instead of medication to lower blood

glucose levels. One participant shared:
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“I have a plant called moringa that I've planted at home. Many people have told me that it
helps lower blood sugar and fats. We take the leaves, grind them, and mix them with yogurt,
or just add them to water or tea. It helped me a lot especially during a period when | stopped

my medication” (Participant 3, female).

The preference to use alternative medicine was influenced mainly by advice from their social
24

networks “/ once used an herb that my neighbour brought, and she said it lowers blood sugar”

(Participant 11, female), or based on the personal belief and experience:

“I take honey, myrrh, and aloe vera. | mix them together in a cup of water and drink it every
morning. This is the best treatment for my diabetes, and it actually improves my blood sugar

levels” (Participant 17, male).

Additionally, recommendations from some social media sources can also influence the

decision to prioritise these remedies on their medication, as one participant shared:

“From time to time, | receive WhatsApp messages about using certain herbs or okra that can
cure diabetes, and | go to the herbalist and try them, and | feel a slight benefit from them”

(Participant 19, male).
Theme 5: Healthcare system influences
1) Patient-healthcare provider positive interactions

Many participants highlighted the impact of their interactions with healthcare providers on
adherence to antidiabetic medication, which acted as both a barrier and a facilitator. Positive
and effective communication with healthcare providers who provided explicit, consistent
instruction and support was expressed by many participants to influence them positively and
motivate adherence to antidiabetic medication. One participant, for instance, described the

support provided by the pharmacist:

“The pharmacist always helps me, calls me first without waiting or delaying when dispensing
the medication, and gives me information that makes it easier to take my medication. He tells
me this is your medication, you must take it every day at this time and explains that the
quantity is enough for a month and emphasises that | must come back to dispense it before

the stock runs out” (Participant 1, male).
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Similarly, some participants reported the positive impact of the advice and guidance from their
general practitioner about the importance of taking medication on adherence, as one
participant shared, “I make sure to take them because the doctor strongly advised me to keep

taking them” (Participant 13, female). Another participant added:

“Doctors always encourage me and advise me to adhere to taking the medication. when | go
and my blood sugar is high, the doctor always advises and warns me that if | don’t take the

medication consistently, complications of diabetes may occur” (Participant 15, female).
2) Inconsistent advice and trust Issues

Several participants indicated that seeing different general practitioner could lead to being
provided inconsistent and conflicting advice, which could create confusion and negatively

influence adherence. One participant expressed frustration, stating:

“Every time | see a different doctor, | get different advice. Some say my sugar levels are under
control, you don’t need to take one of these medications, while others say they're not and

you need to take it” (Participant 4, female).

Additionally, receiving conflicting instructions from healthcare providers (general practitioner

and pharmacist) reported by one participant, which led to confusion as he shared:

“Sometimes the pharmacist contradicts the doctor's opinion and says, for example, to only
take one pill instead of two, and | get confused about whether to take one or two”

(Participant 16, male).

Furthermore, two participants shared distrust in some healthcare providers due to perceived
inexperience, as one expressed “...these doctors are new graduates just experimenting on us”
(Participant 4, female), reflecting a lack of confidence in their doctor's guidance and advice as
a barrier to medication adherence. Additionally, another participant expressed similar

concerns for the pharmacist, reporting a lack of trust in the pharmacist's counselling, stating:

“When | get medicine from the pharmacy, they tell me how to take it, but I'm not always sure
I can trust what the pharmacist says. | feel like | need to check with my doctor again because
sometimes the pharmacist might get it wrong. For instance, they might say to take one pill

when the doctor actually said two” (Participant 10, female).
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This lack of trust highlights the importance of strong relationships and mutual trust in
developing effective patient-pharmacist interactions. The absence of trust may result in
patients not fully engaging in counselling or believing the information shared, which may result

in poor adherence.
3) Challenges related to medication accessibility

Some participants cited medication accessibility as a barrier to adhering to antidiabetic
medications. The unavailability of medications at their local health centres, leading to
medication discontinuation, was reported by two participants living in rural areas. One

participant shared:

“Two days ago, | went to the doctor for one of the diabetes medications, and he said it was
not available, | must go to the main city and buy it at my expense. If it becomes available at
the primary care centre later, it will be dispensed to you. This makes it very difficult for me; |
must look for this medication in any of the big commercial pharmacies before the stock runs
out, and sometimes | can't afford it for financial reasons, and | go for a period without taking

this medication until it becomes available at the primary care centre” (Participant 1, male).
Another participant described a similar problem:

“The medications are not available because I live in a village and the health centre here
doesn't always provide them. If they are not available, | have to wait until they are and then
start taking them. They are available at commercial pharmacies, but they are expensive, and

I can't afford to buy them” (Participant 12, female).

Additionally, one participant living in a rural area reported transportation issues that hindered

access to the nearest healthcare facility. As she explained:

“Sometimes it's difficult for me because | run out of medication, and | stop taking it for a
while because | have transportation issues. | don't have a car, and | live far from the nearest

health centre, so | can't go for hospital visits or get the medication” (Participant 15, female).

The lengthy waiting times at hospitals to renew prescriptions was also described by several
participants as a barrier to obtaining medication, which, in turn, influenced adherence. One

participant shared:
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“....it's difficult. | have to see the doctor first for a prescription renewal, and | don't have
much time to wait at the doctor's office and then get the medication. Because of this,
sometimes | run out of medication and don't have time to get it dispensed, so | end up not

taking it for several days because it's not available” (Participant 5, female).

Additionally, one participant mentioned that he intentionally skipped clinic appointments due
to the inconvenience and lengthy wait times for the antidiabetic medication to be dispensed

at the hospital:

“What stops me from taking them or getting a prescription is the inconvenience of going to
the hospital. | have to wait for about five or six hours in the waiting room, and then they give

me a strip of pills” (Participant 17, male).
5.6 Discussion: contextualising the findings into current literature

This qualitative study explored the barriers and facilitators of adherence to antidiabetic
medication among people of South Asian and Saudi Arabian ethnic origin from
socioeconomically deprived communities in Saudi Arabia. By collecting the perspectives of
individuals from both minority ethnic groups and the majority, five key themes were
developed for each group regarding the factors perceived as barriers or facilitators to
adherence to antidiabetic medication. It is crucial to note that the thematic analysis for each
group was performed independently using an inductive approach. Therefore, the overlap in
themes indicates real similarities in experience instead of reflecting a predetermined
framework. These main themes and subthemes developed among both groups were
summarised in Table 23. The emerging themes included subthemes considered barriers,
facilitators, or both of adherence to antidiabetic medication. The key findings for both groups

will be discussed and compared in relation to the existing literature below.
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Table 23: Developed themes and subthemes around the barriers and facilitators of adherence to antidiabetic medications among people of South Asian and Saudi Arabian

origin in socioeconomically deprived communities

Group

Developed themes

Subthemes

1.

Individual challenges and adaptation strategies

Impact of daily obligations on medication routine

Financial barriers

Coping strategies to support adherence

2.

Beliefs and experiences with medication

Necessity and effectiveness of medication

Concerns about medication safety and long-term use

3.
South Asian group

Perceptions related to diabetes management

Reliance on symptoms and blood glucose for adherence

Fear of complications as a motivator

4. Social and cultural influences

Influence of family support

Negative influence of social networks

Religious belief and practices

Alternative medicine preference

5. Healthcare provider influences

Communication with healthcare providers

Impact of cultural and language concordance

Saudi Arabian group 1.

Individual challenges and adaptation strategies

Challenges encountered in daily life

Coping strategies to support adherence
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2.

Beliefs and experiences with medication

Necessity and effectiveness of medication

Concerns about medication safety

Barriers associated with insulin use

Pill burden

3.

Emotional and perceptual responses to diabetes

Denial, misconceptions, and acceptance

Perceived need for medication based on symptoms

Positive family support

Negative influence of social networks

4. Social and cultural influences
Religious belief and practices
Alternative medicine preference
Patient-Healthcare provider positive interactions
5. Healthcare system influences Inconsistent advice and trust Issues

Challenges related to medication accessibility
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5.6.1 Individual challenges and adaptation strategies

Forgetfulness due to various daily challenges was primarily viewed as a barrier to adherence
to antidiabetic medications among participants of South Asian and Saudi Arabian ethnic
backgrounds. This finding, particularly for the Saudi Arabian group, is consistent with previous
cross sectional studies conducted in Saudi Arabia among people with different long-term
conditions, including diabetes, hypertension, stroke, epilepsy, and asthma in which
forgetfulness was revealed as a reason for non-adherence to medication.[521-526]
Participants in both groups reported that interruptions to their regular daily routines and busy
schedules were the primary causes of their forgetfulness. This result confirms the findings of
some studies that linked routine interruption to forgetting to take medication. These studies
indicated that changes in daily routine caused by work schedules or other life events might
lead to forgetfulness and reduce adherence.[199, 408, 409] Further, the literature has reported
the impact of a busy schedule on medication adherence,[185, 527] as highlighted by
participants from both groups. A previous study by Klinedinst et al., revealing an association

between a busy schedule and unintentional medication nonadherence.[527]

A few participants from the South Asian groups reported difficulties in adhering to their
medications due to work-related stress. This finding might be explained and supported by
previous research exploring the relationship between work-related factors (job strains) and
medication adherence among people with diabetes and cardiovascular disease. A positive
correlation was found between lower adherence and high job strain, where individuals
experience less stable work schedules and increased physical and psychological stress, leading
to a reduced ability to perform positive health behaviours (medication adherence).[528] In
addition, many participants in this group experienced financial constraints that prevented their
access to medications, thus hindering their adherence. These financial barriers resulted in an
inability to renew medical insurance and, consequently, an inability to afford medications
without insurance coverage. This finding is supported by a recent systematic review exploring
the associations between socioeconomic factors and antidiabetic medication adherence in
people with type 2 diabetes globally. This review found that most studies revealed an
association between antidiabetic medication adherence and individuals’ insurance status, with

people less likely to adhere when they had no insurance.[218]
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Participants from both groups, but predominantly the Saudi Arabian group, reported that
integration medication into their daily routine facilitated adherence. This finding was also
reported in a scoping review that examined the factors influencing medication adherence in
people with long term conditions.[185] This review found that the ability to integrate
medication into daily life was shown to improve adherence to medication of long-term
conditions.[185] Consistent with other studies in the literature,[419, 529] this research found
that using reminder tools such as phone alarms facilitated adherence to antidiabetic

medication among participants of both the Saudi Arabian and South Asian groups.
5.6.2 Beliefs and experiences with medication

Most of the participants in both groups reported experiencing adverse effects as barriers to
adherence to antidiabetic medication, leading them to reduce the dose or discontinue their
medication without consulting their healthcare providers. This result aligns with previous
research, where people of South Asian and Saudi Arabian origin revealed that experiencing
adverse effects as the main factor that influenced adherence negatively in various long term
conditions.[369, 405, 497, 521, 530-533] Moreover, participants from both groups, particularly
the South Asian group, expressed their concerns about the safety of antidiabetic medication
on body organs, specifically the kidneys, which hindered medication adherence. This result is
consistent with the findings of a qualitative systematic review that explored the beliefs and
attitudes towards medication among people of South Asian ethnic origin with cardiovascular
disease and diabetes. This review showed the belief that medication toxicity can have a
negative impact on medication adherence.[369] Similarly, a qualitative study was conducted
to explore the barriers to adherence to antidiabetic medication among people of Saudi Arabian
origin with uncontrolled diabetes. The study revealed that concerns about the impact of the
medication on the kidneys and liver were significant barriers to adherence.[530] Collectively,
the experience of medication adverse effects and concerns about the toxicity of medication
on the kidneys resulted in participants from both groups, but mostly the South Asian group,
reducing the dose or discontinuing their medication without prior consultation with their
health care providers. This behaviour could be explained through the medication necessity
concerns framework, which described two components involved in medication adherence: the
belief in the necessity of the medication and the concerns regarding the medication (e.g., long-

term toxicity, adverse effects, dependency). Consequently, when concerns about medication
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exceed beliefs in its necessity, patients are less likely to adhere to their prescribed
regimen.[534] Therefore, the findings of this study indicated that the concerns outweighing

necessity beliefs lead to reduced medication adherence among participants.

Furthermore, some medication-related barriers to adherence were reported uniquely within
each group. The fear of medication dependency was reported by some participants of South
Asian ethnic background, leading to inconsistency in medication taking and negatively
influencing adherence. A similar finding was found in a recent qualitative study conducted in
Australia to investigate medication adherence and factors influencing it among Indian
migrants, which revealed that fears of becoming addicted to antidiabetic medication had a
negative impact on adherence.[363] Additionally, some participants from the Saudi group
reported another barrier to adherence, which was the inconveniences related to insulin use
mainly fear of needles. This inconvenience resulted in inconsistent insulin use for some
participants on insulin and the refusal of others to initiate insulin therapy. This result is
consistent with the findings of a cross-sectional study conducted in Saudi Arabia, which
investigated people's perceptions of perceived barriers to insulin. The study identified several
barriers to insulin therapy, including needle phobia and discomfort.[535] Consistent with the
previous studies,[530, 531] pill burden was also reported as a barrier to adherence to
antidiabetic medication in some participants from the Saudi group. This finding can be
explained by considering that these participants manage their diabetes along with other long-
term conditions. To further support this, a study by Almutairi et al., investigated the prevalence
of nonadherence to medication among people of Saudi origin who experiencing
multimorbidity and polypharmacy. This study found that about half of the participants had low

adherence, with adherence decreased as the number of comorbidities increased.[536]

On the other hand, several participants across both groups believed in the necessity and
efficacy of antidiabetic medication, which positively influenced adherence. This finding aligns
with existing literature for the South Asian group, which indicated that beliefs regarding the
necessity and efficacy of their medication were facilitators of adherence to medication.[369,
537] However, this finding for the participants from the Saudi group did not support previous
research by Alodhaib et al., who found that the perception of the ineffectiveness of
antidiabetic medication was a barrier to adherence.[530] However, one finding which was not

previously described in the literature was that a few participants from the South Asian group
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reported that their belief in the ineffectiveness of antidiabetic medication acted as a barrier to
adherence. As a whole, these findings were interpreted in light of the necessity-concerns
framework and the health belief model.[428, 534] According to these models, people who
believe in the necessity of the medication and perceive that its benefits outweigh the concerns

are more likely to adhere to the medication regimen.

5.6.3 Emotional and perceptual responses to diabetes and Perceptions related to diabetes

management

This study highlighted that some participants from both groups reported several barriers
related to their illness perceptions, which can influence adherence. The initial denial and
emotional response to the diabetes diagnosis led some participants from the Saudi group to
delay the initiation of their medication or stop taking their medication after the initial
initiation. Alruwaili also reported similar findings in research that explored the lived
experiences of people with type 2 diabetes in a rural northern of Saudi Arabia, where the initial
emotional reactions to the diabetes diagnosis resulted in a state of denial mixed with shock.
These negative emotional responses to diabetes diagnosis have been shown in the literature
to interfere with treatment adherence.[441, 442] However, acceptance of the diabetes
diagnosis was shown to be a facilitator of adherence among some people in this group. This
result is in line with previous research that found accepting the diagnosis of type 2 diabetes
was associated with increased medication adherence.[445-447, 538] Additionally, this study
revealed for the first time that several participants from the Saudi group held beliefs linking
diabetes diagnosis to ‘evil eyes’, the belief among Muslims that one has the power to harm
others by looking at them.[539] This belief was also reported in this population with other
health conditions such as type 1 diabetes and multiple sclerosis.[539, 540] Consequently, this
belief might negatively impact adherence to antidiabetic medication, as these participants'
belief in the nonmedical cause of diabetes made them less likely to perceive disease severity

and have hope that this, the evil eye, can be reversed through spiritual healing.[540, 541]

Participants from both groups, but mainly the South Asian group, reported illness perceptions
related to managing diabetes based on symptoms or blood glucose levels, which also seemed
to impact adherence to medications negatively. In the absence of these symptoms and low
blood glucose levels, they tend to discontinue medications and only restart them when
symptoms reappear, or the blood glucose level is elevated. Misconceptions among Saudi group
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participants may be related to their educational level, as most did not receive formal
education. This finding is supported by a recent cross-sectional study in Saudi Arabia
investigating the factors influencing medication adherence among people with long-term
diseases.[542] This study found that educational level was significantly associated with
medication adherence, and people with a higher educational level may have a better
understanding of medication adherence and the potential consequences of
nonadherence.[542] For the South Asian group, the misconceptions may stem from minority
ethnic groups' belief that diabetes is a short-term condition, which arose from not
understanding the long-term nature of the disease.[450-454, 543] A qualitative study, for
instance, explored Indian women’s cultural beliefs and practices regarding diabetes
management. In the study, participants perceived diabetes as a short-term condition, and this
was seen as a barrier to self-management. The belief leads to inconsistent adherence to
antidiabetic medication, as participants typically only take their medication when experiencing

symptoms and discontinue use once symptoms subside.[451]

In contrast, illness perceptions about the complications and seriousness of uncontrolled
diabetes among participants in both groups were associated with strong perceptions of the
importance of medicines. This factor facilitates adherence to antidiabetic medications, as seen
in other studies on diabetes and long-term illnesses.[130, 361, 424, 426] This could be
interpreted using the health belief model, which states that a higher perceived severity of a
condition correlates with increased adherence to recommended health behaviours.[458]
Uniquely, one participant from the South Asian group mentioned that his concerns about the
negative influence of uncontrolled diabetes on fertility were a strong motivator of adherence
to antidiabetic medication. This could be explained using the health belief model, which
suggests that perceiving a higher susceptibility to the risk of acquiring an illness (infertility) is
related to increased adherence to recommended health behaviours (medication

adherence).[428]
5.6.4 Social and cultural influences

This study found that South Asian and Saudi Arabian participants identified various
sociocultural factors that were considered barriers, facilitators, or both to adherence to

antidiabetic medications. Despite their differing backgrounds, both groups highlighted four
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main factors: family support influence, negative influence of social networks, religious beliefs

and practices, and alternative medicines preference.

Participants from both groups mentioned how their family support contributed to their
medication adherence. Various types of family support were discussed, including reminding
about medication times, emphasising the importance of medication adherence, providing
emotional support, and actively engaging in medication management. Many studies in the
literature have demonstrated that family support positively influenced medication adherence
in the studied groups and other groups.[372, 463-466, 497, 544, 545] The role of families in
supporting diabetes self-care management practices, including medication adherence, was
examined in a recent umbrella review of 19 systematic reviews. This review showed that when
families engaged positively with diabetes self-management, people with type 2 diabetes were

more likely to adhere to it.[466]

In addition, the presence of other family members who also had diabetes served as an
additional source of encouragement and motivation for medication adherence. This finding
further supports the result of previous studies examining how an individual’s health
behaviours are influenced by those of their family members, particularly in adherence to
medications for long-term conditions. This study found that individuals were 38% more likely
to be adherent if they and their families took medication for the same condition.[467] A
possible explanation for this might be the reinforcement of positive behaviours from family
members. This positive reinforcement can provide encouragement, share knowledge about
managing a condition, or supply practical assistance with daily routines for disease

management.[468]

Furthermore, some participants from the South Asian group were motivated to adhere to
medication to stay healthy and take care of family responsibilities to support and provide for
their families. This could be attributed to the fact that in collectivist societies such as Asian
communities,[546] families play an important role in individual’s decision-making. The
recognition that managing health has a direct impact on one's ability to care for and support
family members can encourage adherence, as people frequently view their health through the
lens of their ability to participate in family life, making medication adherence not just a
personal concern but a familial obligation. As a result, the desire to remain active and capable
of fulfilling familial responsibilities may enhance medication adherence.
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Lack of social support was reported by some participants from the South Asian group to be a
barrier to adherence to antidiabetic medication. This finding is consistent with that of Zhai et
al., who also reported that minority groups in the US are less likely than Whites to have a social
support system.[547] A systematic review of 18 observational studies on people with type 2
diabetes showed that higher levels of social support were associated with better medication
adherence. Additionally, some participants from both groups expressed how community and
familial advice against taking medication can have an impact on their decisions regarding
adherence, ultimately leading to the discontinuation of their diabetes medication. This might
result from the limited health literacy of participants and their community regarding diabetes
and its management,[283, 548, 549] leading to a reduced understanding of the importance of
consistent medication adherence and a belief in the effectiveness of diabetes management
recommendations shared within the community. Further, a few participants from the South
also reported experiencing stigma associated with diabetes in their communities, which
negatively affected their adherence to antidiabetic medications since they preferred to keep
their diabetes private by not taking medication in public places, similar to other studies.[313,

363, 369]

Consistent with previous research,[322, 473-475] several participants from the Saudi Arabian
group and some from the South Asian group reported that religious beliefs and practices, such
as praying, provided them with inner strength and motivation, which can positively influence
adherence to antidiabetic medication. Additionally, some participants from both groups who
followed Islam reported that reciting the Quran gives them internal peace and strength to
manage their diabetes. This finding supports a recent qualitative study by Ahmad et al., which
explored the influence of religious beliefs on diabetes self-management among 23 Indian
migrants in Australia. The study revealed that reciting the Quran, among other religious
practices, helped them in managing their diabetes.[550] Further, some participants from the
Saudi group expressed that self-care and seeking treatment are part of their religious
teachings, which motivated them to adhere to their medications. This finding is supported by
the idea that Islam emphasises the significance of health preservation and seeking treatment

when faced with illness.[551]

On the other hand, some religious-related beliefs and practices were identified by participants

from both groups as a barrier to adherence to antidiabetic medication. Some participants in
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both groups reported believing in the healing properties of Zamzam water to help them
manage their diabetes without the need for medication. This belief was also reported by other
qualitative studies that have examined the medicine-related problems experienced by people
of South Asians and Middle Eastern origin and have identified potential culturally specific
factors that could be contributing to such issues.[552] The belief in Zamzam water’s healing
properties stems from its significant value for Muslims. They believe it will heal illnesses, as
shown in their religious teachings.[553] In addition, some participants from the Saudi group
who believed that they developed diabetes because of evil eyes used Ruqyah (Islamic practice
that involves reciting specific verses from the Qur’an and prophetic supplications to seek
protection and healing. It is considered a remedy for various kinds of harm, including the evil
eye, magic, and health issues.[554]) to cure the evil eye, and, as a result, diabetes disappeared.
Several factors could explain this finding. Firstly, cultural beliefs influenced people's perception
of diabetes itself, as participants who used Ruqyah believed that their diabetes aetiology was
due to the evil eye. Secondly, all participants in this group were Muslim, and they seemed to
follow all complementary and alternative medicine mentioned in Islamic literature as having
therapeutic benefits.[555] A few interviewees in this group also mentioned that fasting during
Ramadan, the white days (specific days of each Islamic month), caused them to miss taking
their medication on time or that they believed fasting could control their blood sugar, which
can adversely affect adherence to antidiabetic medications. This finding had not previously
been reported in this group, except in one cross-sectional study, which found that
approximately 59% of people from the eastern region of Saudi Arabia changed their
medication during Ramadan, frequently leading to reduced adherence.[556] Furthermore,
some participants who followed Hinduism reported that their Hindu beliefs influenced them
sometimes to use meditation and yoga to manage blood glucose rather than their antidiabetic
medication. Similarly, among Indian immigrants who practised Hinduism, meditation was
thought to be effective in improving diabetes. They reported meditation can enhance their

immune system and reduce blood glucose levels.[550]

This study highlighted that many participants from both groups reported the preference for
alternative medicines over the prescribed antidiabetic medication due to their belief in its
effectiveness and safety, which worked as a barrier to adherence to antidiabetic medication.

This finding is consistent with previous research findings that showed Saudi and South Asians
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using alternative medicine in addition to or instead of prescribed medication for diabetes.[356,
369, 494, 530, 545] The preference for alternative medicine among these groups was primarily
influenced by recommendations from social networks or social media, as was previously
reported.[369, 494, 530, 545] Furthermore, the prevalence of herbal medication use was 75%
among Saudis and 73% among South Asians, and participants in both groups did not disclose
their use of herbal medicines to their healthcare providers.[495, 557, 558] The consistent
finding of these groups using alternative medicines throughout this study and previous studies

suggested that it might be a cultural phenomenon rather than an individual case.
5.6.5 Healthcare providers / system influences

Most of the study participants in both groups reported some factors related to healthcare
providers that they perceived as barriers or facilitators to adherence to antidiabetic
medication. Consistent with previous studies,[497, 501, 531, 545] many participants from the
Saudi group and a few from the South Asian group cited effective communication between
them and their healthcare providers, which includes providing explicit instructions and
guidance on the importance of consistent medication adherence as a motivator to adhere to
their medication. This result supported the findings of a meta-analysis of 106 studies that
examined the relationship between provider-patient communication and adherence in
different health conditions, which found that patients with poor provider communication were
19% [r=0.19,95% Cl = 0.16 - 0.21] less likely to adhere to their medication.[502] Furthermore,
previous research has shown that providing clear and sufficient medical information about
medication benefits, as well as answering patients' questions, contributed to medication
adherence.[138, 531] However, these improvements may not be sustainable, highlighting the

need for ongoing support and intervention.

Some South Asian participants, however, reported that ineffective communication and lack of
engagement from healthcare providers during consultations hindered their ability to express
concerns about medication, thus negatively impacting adherence. This might be attributed to
the cultural and language barriers, which made the participants reluctant to express their
concerns and seek information about their medication. Previous study examined influence of
race/ethnicity and language concordance between people of African American ethnicity and
their physicians on adherence to cardiovascular medications.[559] The study found that
people of African American ethnicity whose physicians shared their ethnicity were more likely
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to adhere to their medications, possibly due to improved communication and trust with their
physicians.[559] Further, a systematic review of studies conducted in different settings
concluded that language barriers can lead to miscommunications between healthcare
professionals and patients, reduced access to routine healthcare services, poor understanding
of their disease and medication, and decreased satisfaction with their healthcare.[374]
Additionally, the perceived lack of engagement and ineffective communication from the
healthcare provider made some participants feel less involved than active participants in their
medical consultations. A lack of partnership in the patient-physician relationship affects
patients' ability to establish rapport with their healthcare providers. As a result, patients may
feel ignored and hesitant to interact with healthcare providers, and they believe that the time
provided for their appointments is insufficient to satisfy their needs and expectations.[560]
Moreover, a few participants in this group depend on healthcare providers in their country of
origin to seek information about diabetes management. This might be related to the language
barriers and cultural differences, which hinder access and consultations with the local

healthcare providers.

Additionally, some participants from the Saudi group reported barriers to adherence related
to healthcare providers. Seeing multiple healthcare providers at frequent appointments who
provided inconsistent and conflicting advice was noticed by a few participants, which can
create confusion and negatively influence adherence to antidiabetic medication. This finding
was also previously reported in the literature as a barrier to adherence to antidiabetic
medication among people with uncontrolled diabetes in Qatar.[184] Inconsistent advice from
healthcare providers can reduce patients' trust in their providers. When trust between
patients and healthcare providers is reduced, patients might be less likely to follow medical
instructions, negatively influencing adherence.[185, 561, 562] Moreover, a few participants
reported distrust of pharmacists and fresh graduate physicians. The lack of trust in pharmacists
could be attributed to the fact that many people in Saudi Arabia are unaware of the expanded
clinical roles that pharmacists can play and frequently see them as medication dispensers
rather than healthcare providers with clinical expertise.[563, 564] This perception may limit
their trust in pharmacists and the information they provide, leading to a decrease in
medication adherence. Similarly, the lack of trust in physicians has been shown to have a direct

effect on medication nonadherence.[562] Furthermore, only one participant reported
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receiving conflicting instructions from physicians and pharmacists, which has been shown in

the literature to have a negative impact on medication adherence.[565, 566]

Participants in Saudi group reported barriers to adherence related to medication accessibility,
attributed to different factors in each group. The unavailability of medication in the local
primary centre in rural areas was reported as a barrier to adherence for some participants.
Medication shortages in rural pharmacies in Saudi Arabia have been reported in the literature,
causing patients to be unable to fill their prescriptions and consequently hindering medication
adherence.[567, 568] Additionally, the long waiting time at the hospitals to renew
prescriptions was highlighted by a few participants from the Saudi group as a barrier to
adherence, which led them sometimes to skip their appointments and inconsistently taking
their medication. Longer wait times at hospitals have frequently been found to be negatively
related to patient satisfaction.[569-571] For instance, a study of 850 people in Saudi Arabia
showed that excessive wait times for various services in hospitals, such as medical
appointments and dispensing medication, resulted in significant patient dissatisfaction.[570]
Research has indicated that patients with lower satisfaction levels are less likely to form
positive relationships with the healthcare system, which can result in lower levels of adherence

and continuity of care.[572]
5.7 Conclusion

This qualitative study explored the barriers and facilitators of adherence to antidiabetic
medication from the perspective of people of South Asian and Saudi Arabian ethnic origin from
socioeconomically deprived communities in Saudi Arabia. The results identified various
barriers and facilitators, some unique to the participants from each group and others shared
by both groups. Based on this finding, adherence to antidiabetic medications should not be
solely attributed to ethnicity but to a complex interplay between individual, cultural,
socioeconomic, and healthcare system factors. Future interventions aimed at improving
medication adherence for people with diabetes from these groups should consider an
approach that addresses healthcare system-related barriers, individuals' specific barriers and

their cultural background influence.

The following chapter (Chapter 6) focuses on the overarching discussion and conclusions for

this programme of work and identifies the key recommendations and implications for policy
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and practice that have emerged in this thesis. In addition, Chapter 6 will discuss the strengths
and limitations of the qualitative research studies carried out as part of this project, as well as

identify the relevant areas that future research should explore.
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Chapter 6. Discussion and Conclusions
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6.1 Introduction

Given that Chapters 4 and 5 of this thesis provide individual discussions of the qualitative study
findings specific to each setting, this chapter aims to consolidate the key findings, reflect on
the strengths and limitations, and discuss their implications for practice. Building upon the
overarching research question of how ethnicity influences adherence to antidiabetic
medications among people from minority and majority ethnic groups in socioeconomically
deprived communities across two settings, this thesis explores several key areas. Chapter 4
explores the barriers and facilitators of medication adherence among South Asian and White
British individuals in socioeconomically deprived areas in the North East of England.
Furthermore, Chapter 5 delves into the barriers and facilitators of adherence to antidiabetic
medication among people of South Asian and Saudi Arabian ethnic origin in socioeconomically
deprived areas in Saudi Arabia. Additionally, recommendations are provided to improve the
current situation and support the development of patient-centred medication adherence
interventions for these minority ethnic groups. Finally, the chapter will outline potential areas
that future research could address and how the results of this work could inform future

interventions for the studied ethnic groups.

6.2 Comparing the findings from the four groups across the two study sites (UK and Saudi

Arabia)

The researcher has synthesised the main thematic similarities and differences across the
minority and majority ethnic groups at the two study sites (demonstrated in Figure 10). The
main thematic similarities across the majority and minority groups at both study sites were
centred around four areas: (1) daily life challenges and strategies affecting adherence, (2)
beliefs about medication necessity and safety, (3) support systems from family, healthcare
providers, and religion, and (4) awareness of the consequences of uncontrolled diabetes as a
motivator. The main thematic differences across the majority and minority groups at both
study sites were synthesised into six key areas: (1) the emotional impact of diabetes diagnosis
and treatment, (2) misconceptions about diabetes management, (3) concerns and perceptions
about antidiabetic medication, (4) social network influences, (5) cultural and religious beliefs
and practices, and (6) healthcare system/provider influences. These six areas were either

unique to the minority groups or shared in varying combinations between majority and
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minority groups, such as one majority group and both minority groups, or one majority group

and one minority group (summarised in Table 24).

The sections below will discuss the synthesised thematic similarities and differences
separately. To facilitate comparing in these sections, the four groups are referred to as follows:
UK minority, UK majority, Saudi minority, and Saudi majority. The UK minority group refers to
participants of South Asian ethnic backgrounds in the UK, while the UK majority group refers
to White British participants. Similarly, the Saudi minority group refers to participants of South
Asian ethnic backgrounds in Saudi Arabia, while the Saudi majority group refers to Saudi
Arabian participants. Where a finding is reported by all groups across the two study sites, it

will be referred to as ‘all ethnic groups’.

The UK minority, Saudi minority,

All ethnic groups shared: and Saudi majority shared:

1

Misconceptions about diabetes
management.
Concerns and perceptions about

b

Daily life challenges and

strategies affecting saudi minori 2
audi minority group

adherence. - antidiabetic medication.
2) Beliefs about medication 3) Social network influences.
necessity and safety. 4)  Cultural and religious beliefs and

3

Support systems from

practices.
family, healthcare 5) Healthcare system/provider
providers, and religion. influences.
4) Awareness of the
consequences of <
uncontrolled diabetes as
a motivator.
Saudi majority group A UK minority group
B
UK majority group The UK minority, UK majority, and

Saudi majority shared:

The emotional impact of diabetes
diagnosis and treatment.

Figure 10: The overarching thematic similarities and differences across the minority and majority ethnic groups in
the UK and Saudi Arabia
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Table 24: The overarching thematic differences across the minority and majority ethnic groups in the UK and Saudi Arabia

Overarching thematic differences UK majority Saudi majority UK minority Saudi minority
group group group group

The emotional impact of | Emotional responses to diabetes v v v
diabetes diagnosis and | diagnosis and medication

treatment
Self-motivation and awareness v v
as a motivator to adherence.

Fatigue associated with the pill v
burden

Misconceptions about Causal belief about diabetes v
diabetes management diagnosis

Adherence based on symptoms v v v

Adherence based on the blood v
glucose level

Concerns and perceptions Concerns about the long-term v v v
about antidiabetic medication | safety of medication

Fear of becoming dependent on v v
medication

Inconveniences associated with v v
insulin administration

Inconvenience associated with v
insulin pump
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Negative  perception  about
insulin

Perception about ineffectiveness
of medication.

Social network influences

Negative advice from social
networks

Social stigma related to diabetes

Cultural and religious beliefs
and practices

Fasting during Ramadan as
barrier to adherence

Concerns about the halal status
of medication

Managing diabetes depends on
animistic traditions and
meditation

Religious healing practice
‘Ruqyah’

Belief in Zamzam water for
diabetes management

Alternative medicine preference

Healthcare system/provider
influences

Language barriers and limited
consultation time
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Lack of engagement during
consultation time

Seeing multiple physicians

receiving conflicting instructions
from healthcare providers

Lack of trust in healthcare
providers

Barriers related medication
accessibility: medication cost

Barriers related medication
accessibility: financial barriers /
health insurances status

Challenges related to medication
accessibility: unavailability of
medication at outpatient
pharmacies in rural areas and
lengthy waiting times to renew
prescriptions.
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6.2.1 Thematic similarities across majority and minority groups in the UK and Saudi Arabia
Daily life challenges and strategies affecting adherence

Participants across all ethnic groups reported forgetfulness, work and disruption to daily
routines as hindrances to adherence to antidiabetic medication. In particular, among
participants from the Saudi minority and Saudi majority groups, forgetfulness was attributed
to the unavailability of medication within reach during daily outings. This finding aligns with a
scoping review that explored factors influencing medication adherence among people with
long-term conditions from the patient’s perspective. The review reported that a lack of regular
routines, busy schedules, and changes to routines during special occasions negatively
impacted adherence, often leading to missed doses.[185] Additionally, participants from all
ethnic groups consistently mentioned that balancing work hours with prescribed medication
times was a challenge that negatively affected their adherence. This finding supports the work
of other qualitative studies, which revealed the difficulty of taking medication during work
hours as a barrier to adherence.[199, 573, 574] Moreover, participants from the UK minority
and Saudi minority groups found it difficult to take medication in public, particularly at work,
leading them to skip their medication during work hours. This issue may be linked to the
perception of diabetes as a stigmatised condition and taking medication as a sign of weakness
or ill health within the South Asian community.[496, 575] Despite these barriers, participants
from all ethnic groups discussed adopting strategies, such as using alarms and integrating
medication into daily routines, to facilitate adherence to antidiabetic medication. Prior
literature has also highlighted the role of associating medication with daily routines in

promoting adherence.[185, 576]
Beliefs about medication necessity and safety

Experiencing adverse effects were reported by participants from all ethnic groups as a difficulty
in taking their medication as prescribed; however, there were differences described between
participants from all ethnic groups in the way that people coped in response to adverse effects.
Among participants from the UK majority and the UK minority groups, there was a shared
experience that if they experienced side effects, they discussed and sought counselling from
their healthcare providers on how to manage or minimise these effects. On the other hand,

participants from the UK minority, Saudi minority and Saudi majority groups experiencing
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adverse effects resulted in inconsistency in taking or discontinuing their antidiabetic
medication without consulting their healthcare provider. A possible explanation for this might
be a lack of knowledge about medication necessity or heightened concerns about medication
safety due to adverse effects, particularly when such concerns were prevalent among these
groups.[337, 369, 577] Furthermore, issues related to healthcare providers, including a lack of
trust or communication barriers that prevent patients from expressing concerns, may also be
contributing factors.[184, 578, 579] Despite these concerns, some participants from all four
groups beliefs in the necessity and effectiveness of antidiabetic medication in managing their
diabetes was expressed by participants from all ethnic groups, which positively impacted their

adherence.
Support systems from family, healthcare providers, and religion

The positive effects of supportive family and social networks that provide emotional and
practical support for medication adherence were expressed by participants from all ethnic
groups. This finding is consistent with other studies, which also emphasise the positive role of
family support in influencing medication adherence among people with various long-term
conditions.[372, 459-465] The social support among the UK minority group was not limited to
the immediate family, but also to the social networks in the workplace or religious
communities. However, uniquely for the Saudi minority group, participants mentioned that
not having access to family and social support made it difficult for them to adhere to their
medication. This challenge, faced by the South Asian minority group in Saudi Arabia, but not
the minority ethnic group in the UK, may be due to their migration status and the conditions
of their residency in the country.[580] In contrast, the South Asian community in the United
Kingdom, where many people had obtained nationality or permanent residency, which
allowed them to establish community networks, including extended family and social support

systems.

Participants from all ethnic groups shared that some religious beliefs and practices (such as
prayer) provided them with emotional support, strength, sense of hope, and motivation, which
facilitated their medication adherence. Religious practices, such as recitation of the Quran,
were shared by participants who followed Islam, particularly those from the Saudi majority
and Saudi minority groups. These practices contributed to their inner peace and strength,
helping them manage their condition and adhere to medication. A possible interpretation of
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this finding lies in the religious coping paradigm, which involves relying on faith to find
strength, comfort, and understanding. Religious beliefs can provide emotional support to
individuals in dealing with the psychological burden of illnesses. This support can improve
people's psychological well-being by reducing stress and leading to better health
outcomes.[581] Additionally, Some Muslim participants from the Saudi majority and the UK
minority groups were motivated to take their medication as part of their religious obligation,
believing it was essential to care for themselves and seek treatment. This finding further
supports the idea that religious beliefs positively influence medication adherence, as religious
teachings often promote caring for the body as a moral duty, encouraging individuals to adhere
to treatments and providing them with a sense of purpose and responsibility toward their
health.[581] Another source of support that expressed by participants from all ethnic group
were healthcare providers. Participants described the positive support from healthcare
providers can work as a motivator for adherence to antidiabetic medication. This finding
highlights the critical role of healthcare providers in offering not only informational support
but also emotional support.[582] A previous study found that support from healthcare
providers can reduce diabetes-related distress.[583] Consequently, the reduction in distress

was associated with higher adherence to their medication in people with diabetes.[412, 584]
Awareness of the consequences of uncontrolled diabetes as a motivator

The awareness of the consequences of uncontrolled diabetes based on personal experience
of diabetes complications or influenced by others' experience among participants from all
ethnic groups served as a facilitator of adherence to antidiabetic medication. This finding was
consistent with the Common-Sense Model, in which people perceiving severe consequences
associated with their illness are motivated to take action (medication adherence) to reduce
the likelihood of these consequences.[585] People with hypertension and chronic non-
malignant pain reported a positive relationship between perceived serious illness
consequences and medication adherence.[586, 587] However, individuals with other long-
term conditions, including asthma and heart failure, reported a negative correlation.[588, 589]
The discrepancy in the findings may be due to the patient's level of control over their health
condition and the years of illness experience, which may have an impact on the correlation

between perceived illness consequences and medication adherence.[426] People who adhere
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regularly to their medication are likely to feel better and, consequently, perceive the

consequences of their illness as less severe.[426]
6.2.2 Thematic differences across majority and minority groups in the UK and Saudi Arabia
The emotional impact of diabetes diagnosis and treatment

In respect of a diabetes diagnosis, the initial negative emotions, including self-denial were
discussed mainly as barriers to adherence to antidiabetic medication among participants from
the UK majority, Saudi majority, and UK minority groups. These negative emotional reactions
to diabetes diagnosis, such as anxiety, denial, and fear, were reported to significantly interfere
with medication adherence, leading to reluctance or not initiating medication and negatively
affecting clinical outcomes.[441, 442] Acceptance of a diabetes diagnosis, however, was
reported as a facilitator of adherence among these groups. This aligns with earlier findings that
acceptance of long-term conditions results from a gradual change in patient behaviour, which
in turn increases awareness of and adaptation to the illness.[590] This acceptance enhances

patients' responsibility for their health and encourages them to adhere to medication.

Negative feelings about the requirement to take medication daily and the inconvenience of
carrying medication on their person were reported by participants from the UK majority and
UK minority groups as barrier to adhering to antidiabetic medication. These negative feelings
can reduce self-care motivation, leading to poor physical and emotional well-being,
suboptimal diabetes management, and decreased medication adherence.[413-415]
Particularly for the UK majority and UK minority groups, self-motivation and awareness of the
importance of medication for their condition and overall health were key motivators of
adherence to antidiabetic medication. This may be attributed to the availability and
accessibility of structured diabetes education programs in the UK, such as DESMOND (Diabetes
Education and Self-Management for Ongoing and Newly Diagnosed).[591] These programs can
result in increasing patients' self-awareness and motivation to manage their condition
effectively, leading to improved medication adherence. Especially among participants from the
Saudi majority group with comorbidities, fatigue associated with the pill burden was expressed
as a barrier to adherence. This served as a barrier due to the emotional distress of managing
diabetes alongside other long-term conditions, with previous studies showing that

psychological distress is significantly associated with comorbidities.[416, 417]
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Misconceptions about diabetes management

The causal belief about diabetes diagnosis, which is believed to be the result of envy or evil
eye or because of traumatic effects, was uniquely reported by participants from the Saudi
majority group, which can act as a barrier to adherence. In accordance with this result,
previous studies have demonstrated that people with hypertension and asthma with strong
cause beliefs about the illness were less likely to adhere to their medications.[592, 593]
Additionally, misconceptions about diabetes management that negatively influence
adherence to antidiabetic medication were reported mainly among the UK minority , Saudi
majority, and Saudi minority groups. Many participants from these groups mentioned that
they only adhered to their medication when they experienced symptoms. If they felt relief,
they would stop taking the medication or reduce the dose, which hindered consistent taking
of their medication. These misconceptions were predominantly observed among the Saudi
minority group, who hold the belief that they need to take their medication only based on
their blood glucose levels. Varying levels of health literacy among these groups might explain
the observed misconceptions. A recent review of 18 studies identified limited health literacy
as one of the main causes of poor medication adherence among patients with type 2
diabetes.[594] Consequently, these groups may lack an understanding of the importance of
consistent medication adherence, regardless of immediate symptoms, leading them to base

their adherence on personal feelings or blood glucose readings.

Moreover, people of South Asian ethnic origin may hold misconceptions about diabetes due
to cultural beliefs that view it as a short-term condition, reflecting a lack of understanding of
its long-term nature.[450-454, 543] A qualitative study highlighted how Indian women
perceive diabetes management, noting that they see diabetes as a short-term condition. [451]
This belief results in inconsistent medication adherence, with participants tending to take

antidiabetic medication only when symptoms appear and stopping once it is improved.
Concerns and perceptions about antidiabetic medication

The Saudi majority, the UK minority, and predominantly Saudi minority groups expressed
concerns about the long-term safety of medications on the kidneys and liver as barriers to
adherence, often leading participants to skip doses and avoid taking their medications

regularly. These concerns are influenced by cultural beliefs that favour the perceived safety of
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alternative medicine, leading individuals to prioritise natural remedies over prescribed
medications, which they view as chemical and synthetic.[494, 595] Uniquely among the UK
minority and the Saudi minority groups, participants reported a fear of becoming dependent
on antidiabetic medication as a reason for inconsistently in taking their medication to avoid
this perceived effect. This perception could be the result of cultural beliefs or a lack of

knowledge about the medication.[337, 596]

Barriers related to insulin were reported by participants in the UK minority and the Saudi
majority groups. These participants noted that inconveniences associated with insulin
administration, such as fear of injections, led them to skip doses or refuse to initiate insulin
therapy. Additionally, a unique barrier related to insulin pumps was reported by one
participant in the UK majority group, which led to inconsistent use due to fear, physical
discomfort from the injections, and negative emotional effects, such as the pump serving as a
constant reminder of their illness. All of these concerns are related to psychological insulin
resistance, a common barrier that prevents people with diabetes from starting or adhering to
the insulin therapy.[597] Furthermore, some misconceptions related to insulin and oral
antidiabetic medication were reported among the UK minority and Saudi minority groups.
Participants from the UK minority group expressed misconceptions about insulin therapy,
viewing it as a last resort and a sign of disease progression. These misconceptions are likely to
be influenced by the common belief among South Asian people that insulin is only used as a

last resort and that a rapid decline is inevitable if it is used at all.[598, 599]

Additionally, misconceptions about the ineffectiveness of antidiabetic medications were
reported by participants from the Saudi minority group. These misconceptions may stem from
cultural beliefs, educational gaps, and communication barriers. Cultural and traditional
practices within South Asian communities often emphasise a preference for alternative
medicines over prescribed ones, leading to doubt regarding the efficacy of prescribed

antidiabetic medications.[494, 595]
Social network influences

Receiving advice against taking medication from people in their social networks, due to safety
concerns or other reasons, has led participants from both the Saudi majority and Saudi

minority groups to hinder adherence to antidiabetic medications. This finding emphasises the
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importance of social networks in shaping health behaviours within these groups. Families and
communities have a significant influence on individual decisions in collectivist cultures like
Saudi Arabia and South Asian communities.[600, 601] Consequently, recommendations from
trusted family members and friends can significantly impact patients' perceptions of
antidiabetic medications, leading to situations where, if these trusted individuals express
concerns about the safety or necessity of the medication, patients may question or disregard
healthcare provider advice. This misinformation often originates from limited health literacy
among participants and their communities regarding diabetes and its management. [283, 548,
549] Uniquely for the UK minority and Saudi minority groups, participants reported
experiencing stigma related to diabetes within their communities; specifically, this stigma
negatively impacted their adherence to antidiabetic medication, as they preferred not to take
their medication in public to keep their condition private. The social stigma associated with
type 2 diabetes among South Asian communities can result from the perception that having
diabetes or taking medication is related to being ‘unhealthy’ or ‘weak’, [496] and also the
belief that diabetes is a sign of physical inadequacy in traditional marriages in these

communities. [313]
Cultural and religious beliefs and practices

Some religious practices were described as barriers to medication adherence; specifically, this
was among participants from the UK minority, Saudi minority, and Saudi majority groups.
Muslim participants from the UK minority and Saudi majority groups mentioned that fasting
during Ramadan made it difficult to take their medication at the prescribed time. Specifically,
among the Saudi majority group, participants believed that fasting could control their blood
glucose levels, which resulted in them skipping doses or discontinuing medication during the
fasting period. The inconsistent use or discontinuation of medication during fasting can often
be attributed to a lack of education about the importance of adherence and the possibility of
adjusting medication doses with healthcare providers before Ramadan, as well as people's
reluctance to disclose their fasting intentions during consultations, leading to a lack of
counselling regarding dosage adjustment.[480-482] Concerns about the halal status of
medications were also seen to influence adherence, especially among the UK Minority
group.[602] However, the Muslim participants in the Saudi minority group did not report this

concern, as Saudi Arabia is a Muslim country and generally ensures that medications comply

266



with Islamic dietary laws. This assurance is regulated by the Saudi Food and Drug Authority, a
governmental body responsible for supervising and regulating food products, medicines, and
health products, as well as ensuring their halal compliance.[603] These laws alleviated
concerns about the medication's permissibility, making it less of an issue among this group.
One participant from the UK minority group, who identified as Christian, reported that he
followed the advice of his Buddhist friend by adhering to animistic traditions, specifically by
discontinuing medication and making sacrifices to spirits, in an attempt to cure his diabetes.
Additionally, participants from the Saudi minority group reported controlling their diabetes
through meditation and yoga instead of medications, influenced by their beliefs as Hindus.
These findings highlight how various religious traditions significantly influence the ways in
which people from minority ethnic groups perceive and manage diabetes. Uniquely,
participants from the Saudi majority group who believed their diabetes was due to some
spiritual belief such as ‘envy and evil eyes’” mentioned that they used traditional healing
practices ‘Rugyah’ to treat the believed cause of diabetes. This finding is consistent with a
previous review examining the impact of complementary and alternative medicine, including
spiritual healing, on adherence to antiepileptic therapy.[604] The study found that the belief
that epilepsy has a spiritual cause was one of the most common reasons for poor adherence
to antiepileptic medication and greater reliance on spiritual healing.[604] Further, some
Muslim participants in the Saudi majority and Saudi minority groups were reported to believe
in the healing properties of Zamzam water to help them manage their diabetes without the
need for medication. Further, participants from the UK minority, Saudi minority, and Saudi
majority groups reported barriers to adherence related to alternative medicine preference.
The preference for alternative medicine over prescribed medications was mainly due to beliefs
in its efficacy and safety, recommendations from others within their social networks, and, for
some Muslim participants, the use of certain herbs such as black seed and other alternative

medicine because it is part of their religious teachings.[605]
Healthcare system/provider influences

Effective communication between healthcare providers and participants from the UK minority
and Saudi minority groups was hindered by language barriers and limited consultation time.
This prevented them from seeking or expressing their concerns about diabetes management,

particularly medication-related issues, or disclosing their use of alternative medicine, which
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can negatively influence medication adherence. This finding with those of Al Shamsi et al., who
also found that language barriers can result in ineffective communication between healthcare
providers and patients, reduced access to routine healthcare services, and poor understanding
of disease and medication, negatively influencing adherence.[374] Furthermore, lack of
engagement during consultation time were reported by participants from the Saudi minority
group to prevent them from discussing medication concerns, which had a negative impact on
adherence. This can result from cultural and language barriers between patients and
healthcare providers. Consequently, patients may feel ignored and hesitant to interact with
healthcare providers, believing that the time allocated for their appointments is insufficient to
meet their needs and expectations.[560] Additionally, participants from the Saudi majority
group reported unique barriers related to healthcare providers, including seeing multiple
physicians, receiving conflicting instructions from healthcare providers, and lacking trust in
their healthcare providers. A lack of consistency in the advice given by healthcare providers
and lack of trust, can lead patients not to follow medical instructions and negatively impacting

their adherence.[185, 561, 562]

Moreover, medication accessibility was discussed as barrier to adherence mainly among the
UK minority and Saudi minority groups. For the UK minority group, some participants reported
medication costs as a barrier to adherence to antidiabetic medication, despite the availability
of free prescriptions for people with diabetes in the UK; specifically, this was attributed to a
lack of knowledge about the free prescription scheme or how to obtain the necessary eligibility
certification. This result might be related to the language barrier, which is widely recognised
as a barrier to accessing healthcare services by ethnic minorities in the literature.[504-506] In
the Saudi minority group, access to medication was directly linked to health insurance status.
Many participants stated that, on occasion, their financial restrictions prevented them from
renewing their medical insurance, which in turn hindered their ability to access free
medication and negatively impacted their adherence. This result is consistent with a previous
review which found that individual health insurance status significantly impacts antidiabetic
medication adherence in people with type 2 diabetes globally, with those lacking insurance
less likely to adhere to their medication.[218] In addition, participants from the Saudi majority
group reported barriers to medication accessibility, though for different reasons than those

reported by the Saudi minority group. These barriers included the unavailability of medication
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at local primary healthcare centre outpatient pharmacies for those living in rural areas,
transportation issues that hindered access to the nearest healthcare facility and medications,

and lengthy waiting times to renew prescriptions.
6.3 Strengths and weaknesses of the two qualitative studies
6.3.1 Overarching strengths and weaknesses of both studies

As part of this PhD programme, two qualitative studies were conducted among minority and
majority ethnic groups in two distinct countries to explore barriers and facilitators of
adherence to antidiabetic medication, offering noteworthy strengths. One of the key strengths
is that the research provided insights into the barriers and facilitators of adherence to
antidiabetic medication from the perspective of the same minority ethnic groups in two
different settings, as well as from the majority groups, enabling cross-cultural comparisons.
Comparing different group perspectives on these phenomena using a qualitative approach
allows for the identification of similarities and differences whilst also providing insight into
areas where further support or intervention may be needed.[606] This approach offers a
comprehensive understanding of how cultural contexts and healthcare systems influence
adherence to antidiabetic medication and allows for the identification of unique factors
perceived by minority ethnic groups as barriers and facilitators of adherence across the two
settings. Furthermore, focusing on minority and majority ethnic groups in each country
ensured that the study captured experiences from the perspectives of each group, which is
critical because it highlights the unique barriers that different ethnic groups face when
adhering to antidiabetic medication, providing valuable insights for developing tailored
interventions specific to each ethnic group. However, there were some important limitations,
which should be acknowledged. The studies in both settings only included participants who
had an active prescription for antidiabetic medication for at least one year. This focus may have
excluded individuals who face additional or different barriers to medication adherence,
particularly those who have discontinued their prescriptions, never started them and choosing
to control their condition through non-medication-based approaches. These people might

encounter unique challenges that were not captured in this study.
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6.3.2 Strengths and weaknesses specific to the UK study arm

This study was the first to explore the views of minority and majority ethnic groups from
socioeconomically deprived communities in the North East of England regarding barriers and
facilitators of adherence to antidiabetic medication, identifying unique challenges faced by
minority groups and informing interventions to improve health equity. However, the
researcher acknowledges some limitations in the work conducted within this study. Firstly, the
research focused on South Asian people as the minority ethnic group in this study because
they have disproportionately higher rates of diabetes and its complications.[23, 377] However,
the other minority ethnic groups may have different experiences, and thus, future research
should explore the barriers and facilitators of adherence from the perspectives of these other

groups in the UK.

There are also some potential limitations related to the interview techniques used in this study,
including the use of virtual call-based software and telephone calls, which were employed
according to participant preferences. Although using web-based platforms for qualitative
interviews offers several advantages, such as providing scheduling flexibility, convenience, and
allowing participants to choose a comfortable and familiar environment,[607] there are also
potential drawbacks, including internet connectivity problems that affect the clarity of the
audio and video in a few interviews, but no differences were noted in the data collected across

the different interview formats.[607]

Additionally, a few participants preferred telephone calls over video call software, which
impacted researcher’s ability to observe a full range of body language and nonverbal
communication that might have added additional context and depth to the participants' verbal
responses. Although some interviews were conducted in person, it is important to consider
the environment in which these participants were interviewed. The researcher observed that
the interviews took place in the pharmacy consultation room within the community pharmacy,
an environment associated with medical authority, which might have made participants feel
less comfortable compared to their own home environments, where many other participants
were interviewed. This discomfort could explain the less extensive quotes and shorter
interview durations from those interviewed in the pharmacy compared to those interviewed

at home.
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6.3.3 Strengths and weaknesses specific to the Saudi study arm

This study was one of the first to examine the perspectives of majority and minority ethnic
groups from socioeconomically deprived communities in Saudi Arabia about barriers and
facilitators of adherence to antidiabetic medication, highlighting difficulties encountered by
minority groups and informing interventions aimed at enhancing health equity. However, the
researcher acknowledges that there were some limitations in the conduct of this study that
should be considered. One limitation of this study is the lack of an established socioeconomic
status or deprivation index in Saudi Arabia. Consequently, this study relied on an SES index
derived from a single study to assess area- or governance-level SES in Saudi Arabia. However,
this approach may not fully capture the complexity of deprivation at the individual level in
different regions.[511] Therefore, socioeconomic deprivation was also assessed using
individual-based data, such as household income and educational level, which are the primary

socioeconomic indicators used in previous Saudi Arabian research.

It was also recognised that the population sample in this study, particularly for the Saudi
group, included more female participants (n= 14, 74%) than male (n= 5, 26%). This
demographic difference likely arose because some male participants refused to participate due
to the female interviewer, a decision influenced by cultural norms in Saudi Arabia. These sex-
specific factors complicate qualitative research in Saudi Arabia, where cultural expectations
and social dynamics significantly impact participant engagement and accessibility.[608]
Additionally, it was observed that the population sample in this study, particularly for the South
Asian group, included more male participants (n=17, 89%) than female participants (n=2, 11%).
This demographic difference is likely due to the fact that a significant portion of the South
Asian population in Saudi Arabia is composed of male workers who have come on work visas,
often without their families. The trend reflects the common practice of male migrants working
primarily in various industries while their families remain in their countries of origin. Due to
the sample's sex imbalance, the experiences of South Asian women in Saudi Arabia may not

be fully represented.

Finally, conducting interviews in Arabic and then translating them into English before analysis
may also present some limitations that could influence the findings. Translation across
different languages carries the risk of misinterpretation or loss of nuance. Despite careful
translation by bilingual researcher, some cultural and contextual meanings might not have
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been completely conveyed, potentially impacting the accuracy of the data interpretation. In
addition, not employing a back-and-forward translation process may have allowed minor

translation biases to persist.[609]
6.4 Recommendations from this project: future interventions and areas of focus

This PhD has identified three main areas that future interventions should target to improve
adherence to antidiabetic medication among people from minority ethnic groups (mainly
South Asian) and those from socioeconomically deprived areas in the UK and Saudi Arabia.
These include: (i) engaging faith-based organisations, (ii) enhancing community awareness,
and (iii) improving cultural competency in healthcare systems. Each of these areas will now be

discussed individually below.
6.4.1 Engaging faith-based organisations

Faith-based organisations play a critical role in communities, particularly among minority
ethnic groups in which religion is deeply woven into daily life.[610] They are potentially
efficient means for delivering health interventions and promoting behavioural change at the
individual and community levels.[611-613] Furthermore, religious beliefs have the potential to
influence health behaviours, including medication adherence.[474, 614-616] A number of
barriers related to religious beliefs and practices have been identified in studies conducted as
a part of this PhD, significantly influencing adherence. Therefore, there is a critical need to
collaborate with religious leaders to develop faith-based interventions that are culturally
sensitive and align with religious values within their communities. Literature have
demonstrated several benefits of faith-based or placed interventions in promoting health
behaviours.[617] Faith-based organisations can reach a large, consistent group, facilitate
programming, offer social support, and engage influential leaders who encourage participation
and sustain long-term programs.[618-620] These interventions may provide a welcoming
environment for people who might feel isolated from healthcare systems because of
differences in health beliefs, attitudes, or languages.[611, 621] Additionally, these settings'
pre-existing social networks and organisational structures facilitate the adoption and
maintenance of health behaviours.[611, 622, 623] Furthermore, involving religious leaders can
bridge the gap between medical recommendations and religious beliefs and practices, offering

areliable resource for encouraging adherence to prescribed medication. For example, working
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with imams, pastors, and other religious leaders can help the dissemination of accurate health
information. These leaders are well-positioned to tackle misconceptions that hinder
adherence by interpreting religious teachings in ways that support health-promoting

behaviours while maintaining appreciation for their religious values.[624]
6.4.2 Enhancing community awareness

One of the most notable findings was the misconceptions and lack of knowledge about
diabetes and its management at both the individual and community levels among people from
South Asian ethnic backgrounds and those from socioeconomically deprived areas in the UK
and Saudi Arabia. Health-related behaviours, including medication adherence, are greatly
influenced by the community through shared attitudes, peer pressure, and social norms.[625]
Therefore, increasing community awareness and knowledge is crucial to overcome barriers
such as disseminating negative advice about medication, preference for alternative medicine
over prescribed information, and stigmatisation of diabetes. This can be achieved through
developing culturally sensitive education programs that can effectively promote awareness
about diabetes management and the importance of medication adherence. Furthermore,
accurate information about diabetes and its management can also be disseminated through
trusted channels like local media, community events, and the leaders of local communities.
The implementation of culturally sensitive educational program interventions has been shown
to be effective in improving health behaviours and outcomes in ethnic minority groups.[626-

629]
6.4.3 Improving cultural competency in healthcare systems

A number of barriers to adherence identified in this PhD have been related to ineffective
communication with healthcare providers and medication accessibility. Improving cultural
competency among healthcare providers could address these barriers, leading to enhanced
provider knowledge of how cultural and religious beliefs influence medication adherence in
minority ethnic communities.[317] Cultural competence is defined as the ability to provide
healthcare services that respect and address the needs and beliefs of diverse patient
populations.[317] Five approaches can enhance cultural competence in the healthcare system:
(1) promoting and maintaining diversity among the healthcare workforce, (2) providing

cultural competency education for healthcare workers, (3) providing interpreter services to
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facilitate effective communication between different racial and ethnic groups, (4) developing
health education resources tailored to the cultural nuances of different communities, and (5)
establishing healthcare settings that are sensitive to the cultural specifics of the populations
they serve.[630] Furthermore, addressing language barriers can increase the accessibility of
healthcare services.[374, 631] Providing multilingual information and assistance with available
resources ensures that minority ethnic groups are adequately informed and can access these
critical services.[374] Clear and accessible communication in multiple languages is crucial to
help these groups navigate the process of obtaining free medications and medication

exemption certificates, thus improving overall access to vital healthcare services.
6.5 Recommendations from this project: areas of future research

This PhD has identified critical areas for future research specific for the UK and Saudi Arabia,

and areas applicable to both settings.

e For both settings, future research should explore the barriers and facilitators of adherence
to antidiabetic medication among minority ethnic groups from the perspective of
healthcare providers. Investigating these viewpoints is critical for identifying gaps between
the perspectives of minority ethnic groups and the understanding of healthcare providers.
Understanding these disparities is essential for developing more effective interventions
centred around minority ethnic groups.

e Future research in the UK

1) Future research should investigate diabetes distress and its influence on medication
adherence, particularly among people with multiple long-term conditions, as this may help
in developing targeted interventions for individuals experiencing diabetes-related stress.

2) Theimpact of religious disaffiliation or discord on social support and medication adherence
in minority populations should be explored, as changes in religious beliefs can disrupt
support system and affect adherence.

3) Further investigation is needed to explore insulin-related perceptions and the barriers to
initiating and adhering to insulin therapy among people using insulin, including those using
insulin pumps, particularly within minority ethnic groups. ldentifying the cultural,
psychological, and practical factors affecting these challenges will aid in developing

targeted support strategies for these individuals.
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4)

5)

1)

2)

4)

5)

Future work is required to explore the barriers to disclosing religious-related factors, such
as fasting, that may affect adherence to healthcare providers, in order to help them adjust
medication during religious obligations.

A key area for future research is identifying specific barriers that restrict access to
healthcare services among ethnic minority groups.

Future research in Saudi Arabia

Further studies should explore knowledge and beliefs about diabetes causes,
management, and complications and their association with medication adherence in both
minority and majority groups in socioeconomically deprived areas. Through an
understanding of these knowledge gaps, targeted educational interventions can be
developed to improve adherence by improving patients' understanding and management
of their conditions.
It would be valuable for future research to examine the role of the family in diabetes
management, as family involvement can negatively affect adherence. Therefore, it is
important to understand community and relative concerns about diabetes management
since social attitudes and family beliefs can influence how individuals perceive and
manage diabetes, and these studies can provide a deeper understanding on the social
factors influencing adherence.
Qualitative research is particularly needed to explore the diverse religious beliefs and
practices that influence adherence to antidiabetic medication. Despite the availability of
medical guidelines allowing for medication timing readjustment during fasting,
participants in this study still report fasting as a barrier to adherence. Future research
should investigate why these people often avoid following these clear guidelines to adjust
medication schedules safely during fasting.

Further work is needed to explore healthcare provider-related barriers to adherence to
antidiabetic medication. Research should examine how trust and communication between
patients and providers affect adherence. Understanding these barriers will help identify
areas where provider-patient relationships can be improved, leading to better adherence
to antidiabetic medications.

It is vital to explore the barrier to adherence to antidiabetic medication for people living

in rural areas. This study includes a few participants from these regions who reported
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facing additional challenges, such as limited access to healthcare services. These

individuals may also encounter other barriers that must be acknowledged and addressed.
6.6 Conclusions

This thesis presents a PhD programme of work comprising two systematic literature reviews
(Chapters 2 and 3) and two qualitative studies to explore the barriers and facilitators of
adherence to antidiabetic medication among minority and majority ethnic groups from
socioeconomically deprived communities across two different settings (Chapters 4 and 5). The
first systematic review revealed a clear association between ethnicity and adherence to
antidiabetic medication, highlighting notably lower adherence among minority ethnic groups
in high-income countries. This pivotal finding emphasised the need for a deeper understanding
of the underlying factors contributing to these disparities. Building on this, the meta-
ethnographic review was conducted to explore specific barriers and facilitators affecting
minority groups in high-income countries, revealing several factors that influence medication
adherence. The two qualitative studies further expanded understanding by directly exploring
the experiences of minority and majority ethnic groups. These studies confirmed that while
ethnicity significantly influences adherence, it is also shaped by the interplay between
individual and healthcare factors, demonstrating that adherence results from dynamic
interactions between individual and systemic influences, not only solely determined by
ethnicity. To develop interventions aimed at improving medication adherence, future research
should continue to build on the findings of this thesis by employing theoretical frameworks
such as theoretical domains framework and the Capability-Opportunity-Motivation-Behaviour
Model (COM-B). These frameworks can assist in identifying key determinants of behaviour that
need to be targeted and facilitate the development of tailored interventions that address

specific barriers and facilitators identified in the studied ethnic groups.

276



Appendices
Appendix 1: Ethnic disparities in medication adherence? A systematic review examining

the association between ethnicity and antidiabetic medication adherence

L)

Check for
updates

E OPEN ACCESS

(Citationc Asii R, Todd A Robinson-Barela A,
Hushand A (2023) Eihnic disparities in medication
adherence? A systematic raview examining the
amsnciation between ethnicity and antidiabatic
medication adherence. PLoS ONE 18(2):
0271650, hitps=idoi.omy10.1371/journal.

pona. 0271650

[Editar: Dured Dardari, Cantre Hospitaker Swd
Francilien, FRANCE

Recaived: July 18, 2022

Accepled: Febnary 4, 2023
Published: February 22, 2023

Peer Review Hislony: PLOS recognizes the
benefits of transparency in the pear review
process; tharafore, we anable the publication of
ll of the content of peer review and author
responses alongside final, published articles. The
aditarial history of this articla is available hara:
https:doiorg™0.1371 journal. pone 0271650
(Capyright: © 2023 Asiri et al. This is an opan
access arlich distributed under the terms of the
Creaive Commons Aftribution Licerss, which
parmits unrestricted usa, distribution, and
reproduction in any mediurm, provided the ariginal
author and sourcs are cradited.

Data Availability Statement: All relevant data are
within the paper and its Supparfing Infarmation
filoe

RESEARCH ARTICLE

Ethnic disparities in medication adherence? A
systematic review examining the association
between ethnicity and antidiabetic
medication adherence

Rayah Asiri 2", Adam Todd'™, Anna Robinson-Barella™, Andy Husband '+

1 School of Phamacy, Newcastle University, Newcastle upon Tyne, United Kingdom, 2 School of Pharmacy,
King Khalid University, Abha, Saudi Arabia

& Thesa authors contributed equally to this work.
* andy.husband @newcastle sc.uk

Abstract

Objectives

Adherence to prescribed medication is an essential component of diabetes management to
obtain optimal outcomes. Understanding the relationship between medication adherence
and ethnicity is key to optimising treatment for all people with different chronic ilnesses,
including those with diabetes. The aim of this review is io examine whether the adherence to
anfidiabetic medications differed by ethnicity among people with diabetes.

Methods

A systematic review was conducted of studies reporting adherence to antidiabetic medica-
tion amongst people from different ethnic groups. MEDLINE, Embase, CINAHL, and Psy-
cINFO wera searched from their inception to June 2022 for quantitative studies with a
specific focus on studies assessing adherence to antidiabetic medications (PROSPERO:
CRD42021278352). The Joanna Briggs Institute critical appraisal checklist and a second
checklist designed for studies using retrospective databases were used to assess study
quality. A narrative synthesis approach was used to summarize the results based on the
medication adherence measures.

Results

Of 17 410 citations screened, 41 studies that included observational retrospective database
research and cross-sectional studies were selected, each of which invalved diverse ethnic
groups from different settings. This review identified a difference in the adherence to antidia-
batic medications by ethnicity in 38 studies, despita adjustment for saveral confounding vari-

shlac that maw atharnviea avnlsin theea diffarancac
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Appendix 2: PROSPERO registration

NI H R | National Institute PROSPERO
for Health Research International prospective register of systematic reviews

Understanding the Influence of Ethnicity on Adherence to Antidiabetic Medication: Meta-
ethnography and Systematic Review

Citation

Rayah Asiri, Andrew Husband, Adam Todd. Understanding the Influence of Ethnicity on Adherence to Antidiabetic
Medication: Meta-ethnography and Systematic Review. PROSPERO 2022 CRD42022320681 Available from:
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022320681

Review question

What are the factors perceived as barriers or facilitators of adherence to antidiabetic medications in patients from ethnic
minority groups?

This meta-ethnography and systematic review research question has been defined according to the SPIDER :

Sample: Patients with diabetes from ethnic minority groups.

Phenomenon and interest: Factors identified amongst ethnic minority groups as barriers or facilitators of adherence to
antidiabetic medications.

Design: Structured or semi-structured interviews and focus groups.

Evaluation: Barriers and facilitators of adherence to antidiabetic medications in patients’ views.

Research type: Qualitative research.

Searches

Studies will be identified through a systematic search of the following electronic databases: MEDLINE, Embase,
PsycINFO and CINAHL. We will update the search prior to accepting this systematic review. Our search strategy will
consist of medical subject headings (MeSH) and keywords related to medication adherence, diabetes, ethnicity,
glycaemic control, and qualitative study. A combination of MeSH terms and keywords was used to run the database
searches. In addition, Boolean operators 'OR' and 'AND' were used to narrow or expand searches. This search was
performed in March 2022 and re-run in July 2022 to avoid missing new publications. A backward hand search of the
included studies' reference lists and a forward search for the studies' citations, and a grey literature search will be
performed to identify the relevant additional studies. There will be no search restriction on the language and date.
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Appendix 3: Results of the risk of bias assessment of retrospective database studies

Checklist for assessing medication
compliance and persistence study
components and questions

Study citation

[288]

[271]

[302]

[287]

[289]

[272)

[265]

[290]

[229]

[296]

[293]

[276]

[233]

[263]

[269]

[270]

[277)

[284]

[291]

[281]

[216]

[282]

[274]

[285]

[230]

[278]

[279]

[283]

[273]

[264]

2671

[280]

[268]

Title/Abstract

The title is descriptive and reflective of the
purpose of the study.

The abstract is a short, concise description,
commensurate with the journal’s standards.

Abstract follows a structured format.

The abstract accurately reflects the contents
of the study and there are no discrepancies.

Introduction

The author(s) clearly reviewed fundamental
literature related to topic being addressed.

Objective of study clearly stated.

Objectives
and
Definitions

The objective of the study has been clearly
stated.

There is an
compliance

explicit definition of the

and persistence variable and the definition
used is based on a published, accepted
definition.

Compliance or persistence is the primary
“outcome” of interest.

Compliance or persistence is being used as an

explanatory or control variable to explain
variance in another outcome.
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Design
Methods

and

Design

The design s
clearly stated.

The design
matches the
objectives.

Data Sources

All of the data
sources have been
described
adequately.

The time frame for
data has been
clearly stated.

The methods for
sampling the
population are
well

Described.

The data have
been
appropriately
“cleaned”.

There is evidence

for the
reliability/accuracy
of the
data.

Inclusion/Exclusion
Criteria

The inclusion and
exclusion criteria
for the study
are clearly stated.

The rationale for
these criteria is
described.

Patients had
sufficient data to
make a valid
estimate of
compliance.

For studies of
patients who are
newly initiated on
a drug regimen,
there  was  an
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examination of
data
from a sufficient
pre-enrolment
period to ensure
that the subject
was truly naive to
the drug.
The duration of the
study period is
appropriate to Y Y Y Y Y Y Y Y Y Y Y Y Y
the objectives of
the study.
There is evidence
for protecting the
Y Y Y Y Y Y Y Y Y Y Y Y Y
confidentiality
of subjects.
The matching
process, if
appropriate to the Y 2 Y Y 2 Y Y Y Y 2 Y Y 2
study
design, is well
described.
Measurement of The methods for
Compliance calculating the
comPIiance or Y Y Y Y Y Y Y Y Y Y Y Y Y
persistence
variables are
clearly described.
Do the objectives
indicate that the
study is to
measure N N N N Y N N N N N N N N
compliance  but
persistence is
calculated?
Standard methods
are used for
Y Y N Y Y Y Y Y Y N Y Y Y
calculating
compliance
Standard Methods for If an  atypical
Calculating method is used for
Persistence calculating
compliance, the X X Y X X Y X X X \ X X X
rationale/formula
for  the new
method
is provided.
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The  researchers
provided an
appropriate
explanation for
how patients who
switched drugs
within, or
between,
therapeutic classes
were

handled.

If multiple
medications were
included within a
single compliance

or persistence
estimate, the
researchers

provided a

rationale and/or a
formula
for this variable.

Statistical Analyses

If continuous data
are converted to
categorical

data, the rationale
for the selection of

cut-points

should be
provided and
consistent with
existing

evidence for

compliance in the
selected
population.

The tests are
appropriate given
the objectives,
design, and the
nature of the data.

Appropriate

adjustments  for

multiple \
comparisons were

conducted.

Power and/or

sample size

calculations  are
presented and
appropriate.
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If the researcher is

evaluating an
association
between
compliance or

persistence  and
another

variable, the
researcher

attempted to
control for

other variables
that may confound
the association
being studied.

Presentation
and
Discussion of
Findings

Results

The distribution of
the compliance or
persistence
variable is
presented.

Test statistics and

confidence
intervals are
appropriately
presented in

addition to P-
values

The number of
subjects is clearly
identified in
tables and graphs.

Graphs were
constructed  with
an appropriate
scale.

Discussion/Conclusion

The limitations are
appropriately
noted and the
implications of the
limitations are
discussed.

The findings of this
study are placed in
the context
of our existing
knowledge of the
subject.
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The findings and
conclusions  are
related to the
objectives of the
study

Disclosure of potential conflicts of interest

Key

Y =yes, N = no, X = not applicable
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Abstract

Introduction

A high prevalenca of diabetes and diabates-ralated complications in peopla from minority
athnic communities in high income countries is of significant concarn. Several studies hava
indicated low adharenca rates to antidiabetic medication in athnic minority groups. Poor
adharenca to antidiabetic madication leads to a higher risk of complications and potential
mortality. This review aims to qualitatively explore the barriers to and facilitators of adher-
ence to antidiabetic medication among ethnic minarity groups in high-income countries.

Methods

A comprehensive search of MEDLINE, Embass, CIMAHL, PsyclNFO, and Global Haalth
databases for qualitative studies exploring the barriers to or facilitators of adherence o anti-
diabetic medication in minority ethnic groups was conducted from databasa incaplion to
March 2023 (PROSPERO CRD42022320681). A quality assessment of the included stud-
ies was conducted using the Critical Appraisal Skills Programme (CASP) tool. Key concepts
and thames from relevant studies wera synthesised using a mata-ethnographic approach.
The Grading of Recommeandations Assassment, Development and Evaluation Confidence
in the Evidence from Reviews of Qualitative research (GRADE-CERQual) approach was
used to assess tha Confidence in the raview findings.

Result

Of 13,284 citations screened, 21 studias that included primary qualitative studies were
selected, each of which involved people from minarity ethnic communities from eight high
income countries. This qualitative evidence synthesis has identified thres overarching
themas around the barriers to and facilitators of adharence to antidiabetic medication
among ethnic minority groups.: 1) cultural undarpinnings, 2) communication and building
relationships, and 3) managing diabstas during visiting homa countries. Basad on the

285



Appendix 5: PROSPERO registration

N I H R | National Institute PROSPERO
for Health Research International prospective register of systematic reviews

Understanding the Influence of Ethnicity on Adherence to Antidiabetic Medication: Meta-
ethnography and Systematic Review

Citation

Rayah Asiri, Andrew Husband, Adam Todd. Understanding the Influence of Ethnicity on Adherence to Antidiabetic
Medication: Meta-ethnography and Systematic Review. PROSPERO 2022 CRD42022320681 Available from:
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022320681

Review question

‘What are the factors perceived as barriers or facilitators of adherence to antidiabetic medications in patients from ethnic
minority groups?

This meta-ethnography and systematic review research question has been defined according to the SPIDER :
Sample: Patients with diabetes from ethnic minority groups.

Phenomenon and interest: Factors identified amongst ethnic minority groups as barriers or facilitators of adherence to
antidiabetic medications.

Design: Structured or semi-structured interviews and focus groups.
Evaluation: Barriers and facilitators of adherence to antidiabetic medications in patients' views.

Research type: Qualitative research.

Searches

Studies will be identified through a systematic search of the following electronic databases: MEDLINE, Embase,
PsycINFO and CINAHL. We will update the search prior to accepting this systematic review. Our search strategy will
consist of medical subject headings (MeSH) and keywords related to medication adherence, diabetes, ethnicity.
glycaemic control, and qualitative study. A combination of MeSH terms and keywords was used to run the database
searches. In addition, Boolean operators 'OR' and '"AND' were used to narrow or expand searches. This search was
performed in March 2022 and re-run in July 2022 to avoid missing new publications. A backward hand search of the
included studies' reference lists and a forward search for the studies' citations, and a grey literature search will be
performed to identify the relevant additional studies. There will be no search restriction on the language and date.
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Appendix 6: Interview schedule

Thank you for agreeing to take part in this study. | am fascinated to know more about your perspective
regarding the barriers to and facilitators of adherence to antidiabetic medications. If you are not sure
about any of the questions, please let me know, and | will rephrase accordingly. Also, do let me know
if there were anything you would like to share that we have not discussed at the end of the interview.

Do you have any questions?

If you are happy with everything. | will start the recording...

Introductory questions

1)Diabetes Can you tell me about your diabetes?
Prompts:

How long have you had diabetes?

2) Antidiabetic medications What type of medication/s are you taking for your diabetes?
Prompts:
How long have you been taking them?

How do you take your diabetes medication?

(barriers & facilitators)

1)Barriers What situations make it difficult for you to take your diabetes
medications as prescribed?

Probes:

Can you give me an example of a specific issue?
How did you feel at the time?

Please tell me more about that?

Can you give me some more detail about that?
Prompts:

Could you tell me about an experience where you felt hesitant
or reluctant to take your diabetes medication?

2)Facilitators What situations make it easy for you to take your diabetes
medicines as prescribed?

Probes:

Can you give me an example?
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How did you feel at the time?

Please tell me more about that?

Can you give me some more detail about that?
Prompts:

Could you tell me about a time or situation that really helped
you stay motivated to keep taking your medication?

Closing

Do you have anything else to share about your diabetes or
antidiabetic medication?

Is there anything we did not cover that you would like to
discuss?

Do you have any questions for me?

Thank you for taking part in this interview.
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Appendix 7: IRAS Ethical Approval

NHS!

Health Research
Authority

North East - Tyne & Wear South Research Ethics Committee
NHSBT Newcastle Blood Donor Centre

Holland Drive

Newcastle upon Tyne

NE2 4NQ

10 October 2022

Professor Andrew Husband

Newcastle University

School of Pharmacy

King George VI Building, Queen Victoria Road, Newcastle Upon Tyne
NE1 7RU

Dear Professor Husband

Study title: A qualitative study exploring the barriers and facilitators
of adherence to antidiabetic medication among people of
South Asian and White British origin from
socioeconomically deprived communities.

REC reference: 22/NE/0206
Protocol number: 202223 11 Husband
IRAS project ID: 318913

The Proportionate Review Sub-committee of the North East - Tyne & Wear South Research
Ethics Committee reviewed the above application on 10 October 2022.

Ethical opinion: Favourable Opinion

On behalf of the Research Ethics Committee (REC), the sub-committee gave a favourable ethical
opinion of the above research on the basis described in the application form, protocol and
supporting documentation, subject to the conditions specified below.

Good practice principles and responsibilities

The UK Policy Framework for Health and Social Care Research sets out principles of good
practice in the management and conduct of health and social care research. It also outlines the
responsibilities of individuals and organisations, including those related to the four elements of
research transparency:
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Appendix 8: Antidiabetic medication list

No. Antidiabetic medication
1 Insulin

2 Metformin
3 Glibenclamide
4 Gliclazide
5 Glimepiride
6 Glipizide

7 Tolbutamide
8 Acarbose
9 Pioglitazone
10 Alogliptin
11 Linagliptin
12 Sitagliptin
13 Saxagliptin
14 Vildagliptin
15 Canagliflozin
16 Dapagliflozin
17 Empagliflozin
18 Dulaglutide
19 Exenatide
20 Liraglutide
21 Lixisenatide
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Newcastle
‘University
A qualitative study exploring the barriers and facil of adh to d
medication among people of South Asian and White British origin from
\ly deprived

Participant Information Sheet
Names of Investigators: Miss Rayah Asiri, Professor Andrew Husband, Professor Adam Todd.
Ethical Approval Ref:  22/NE/0206
Invitation paragraph

You are being invited to take part in a research study. Before you decide it is important that you
understand why the research is being carried out and what it will involve. One of our team will go
through the information sheet with you and answer any questions you may have. You may wish to
discuss it with friends and relatives.

Ask us i there is anything that is not clear or if you would like more information. Feel free to take time
to decide whether you wish to take part. If you decide not to take part, it will not in any way affect
your medical care.

What is the purpose of the study?

Several researchers have found considerable differences in how people with diabetes take

i i asr by their prescriber amongst those from different ethnic
groups. Understanding the causes of these differences will help develop medication adherence
facilitators based on the difficulties facing each group. The problem is that no study has been carried
out to identify the perspective of people from ethnic minorities or majority groups from communities
of low sacioeconamic status about the factars that hinder or support taking antidiabetic medication
regularly. This research aims to explore barriers and factars that help patients 1o take diabetes
medicines as prescribed in two ethnic groups, people of South Asian origin and those with White
British ethnicity. The researchers anticipate that data obtained in this study could improve diabetic
care for patients from different ethnic and socioeconomically deprived groups. Furthermore, this
research could help shape the design of future guidelines and/or interventions.

Why have | been invited?

This project is offered ta White British and South Asian people with type 2 diabetes from
i i I ities with an active prescription of antidiabetic medications

as part of their treatment.

Do | have to take part?

It is up to you to decide whether to take part. If you decide to take part, you will be given this
information sheet to keep and will be asked to sign and return the consent form, You are free to
withdraw from this study at any time and without giving a reason. Your decision will not affect the
quality of your care.

Are there any disadvantages of taking part?

Some people may find it upsetting to talk about their experiences. The interview may bring up difficult
or distressing thoughts or memories. You will not be expected to talk about anything you are not
comfortable with. You can take a break or stop entirely at any point during the interview.

‘What about my safety?

Newcastle University adheres to safeguarding procedures, and high ethical conduct in research.
Appropriate measures will be in place to protect you participating in the research. Confidentiality can
be broken without consent in very ional cir These cif are when the
researcher has seen or is told something that raises concerns about your safety or the safety of others.

What if something goes wrong?

In the event that something does go wrong and you are harmed during the research, and this is due
to someone's negligence then you may have grounds for a legal action for compensation against
Newcastle University, but you may have 10 pay your legal costs. Both organisations have liability
insurance, which covers this research project. The normal National Health Service complaints
mechanisms will still be available to you.

What if | decide | don’t want to be involved anymore?

You are free to withdraw at any time, even in the middle of an interview. All data collected with
consent up to the point of withdrawal will be retained. With that in mind if there is anything you feel
uncomfortable sharing with the researchers, then please feel free not to answer. You will not be
pushed to provide a response to any specific questions.

What will happen with the findings of the research?

Once all the data has been collected and analysed, a summary of the findings will be available for you.
You will be asked after your interview if you: (i) would like this, and i) if so, how you would like to be
contacted {email, text message, o post). The results will be used in research reports and n scientific
journals, where anonymous quotes may be used. We will also communicate the results to patients
more broadly and community support groups, particularly those based within the minority
communities studied.

Who is organising the research?
This research is not funded it is being carried out as part of a PhD project. The sponsor is Newcastle
University. The study has been reviewed and given favourable opinion by [to add once received|

Research Ethics Committee.

Researcher Information

Thank you for taking the time to read this information sheet. Please feel free to ask any questions or share any
concerns you may have about the project. If you would like to speak to someone about this project, please feel

free to write, email or call:

PhD student: Miss Rayah Asiri
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What will happen if | take part?

I you agree to participate, you will be asked 1o sign a consent form. Then you will take part in an
interview. This will be arranged with a researcher. The interview will involve a researcher asking you
some questions about how you take your type 2 diabetes medicines and any challenges you face in
doing that. There are no right or wrong answers — we simply want to know about your experiences.

The interview will be arranged for a time convenient for you. It will be by telephone, video call (such
asZoom) or in person (at your home, in the community pharmacy, o at the University), depending on
your preferences. If are not sure how to do video calls, we will talk you though that before the
interview. The interview will take around 1 hour.

If there are questions you do not want to answer, you do not have to. We will record the interview
{and will ask for your agreement to this). This is so that we can analyse it later to extract all the
important information. This recording will be kept in a secure location and will only be accessible to
members of the research team. After the interview we will transcribe {type out) the recording, your
identity will not be available from the transcription and the recording will be deleted.

How will we use information about you?

We will need to use information from you for this research project. This information will include your
name and contact details. People will use this information to do the research, check your records to
make sure that the research is done properly, or to contact you if you wish ta receive the results of
the study. People who do not need to know who you are will not be able to see your name or contact
details, Your data will have a code number instead. We will keep all information about you safe and
secure, Once we have finished the study, we will keep some of the data so we can check the results.
We will write our reports in a way that no-one can work out that you took part in the study.

What are your choices about how your information is used?

YYou can stop being part of the study at any time, without giving a reason, but we will keep information
about you that we already have. We need to manage your records in specific ways for the research to
be reliable. This means that we won’t be able to let you see or change the data we hold about you.

Where can you find out more about how your information is used?

You can find out mare about how we use your information

hra.nhs.ukfinformario

about patients/
by asking one of the research team

by sending an email to andy.husband@newcastle.ac.uk or
by ringing us on 0191 2082360,

“ e e

Will the research benefit me?

It is unlikely that taking part will benefit you directly. However, it will allow you to talk about your
experiences with an interested, non-judgmental listener who is not involved in your medical care. You
will also be satisfied knowing that you are contributing to research, which could support the
development of medication adherence facilitators in the future to help people from ethnic minority
and socioeconomically deprived groups. As a thank you for your time, we will give you a £15 high
street shopping voucher following the interview.

Address: Institute of Health and Society, King George VI Building, Newcastle University, Newcastle
Upon Tyne, NE1 7RU.

Email: r.m.a.asiril@ncl.ac.uk.

Contact number: 07983162694

Supervisor: Professor Andrew Husband

Address: School of Pharmacy, King George VI Building, Newcastle University, Newcastle Upon Tyne,
NE17RU.

Email: andy.husband@newcastle.ac.uk.

Contact number: 0191 2082360

What if there is a problem?

if you have a concern about any aspect of this study you should speak to the researcher (Miss Rayah
Asiri) initially, or the Chief Investigator (Professor Andrew Husband).

If you wish to complain formally, you can do this through the Patient Advice and Liaison Services.
(PALS). Details can be obtained from:

Free Phone 0800 0320202

Website: http://www.pals.nhs.uk/

If you decide that you do not want to take part, it will have no effect on any treatment or care that
you will receive.

Thank you for taking time to read this information sheet



Appendix 10: Uk study consent form

@3 Newcastle
University

A qualitative study exploring the barriers and facilitators of adherence to antidiabetic
medication among people of South Asian and White British origin from
socioeconomically deprived communities

Participant Consent Form — Semi-structured patient interview
Ethical Approval Ref: 22/NE/0206

Name of Researcher:
Name of Participant:

Please initial next to each question to confirm that you understand each of the items below, and agree to take part

in this study
Question

| confirm | have read and understood the information sheet for the study above, and have had the
opportunity to ask questions.

| understand that my participation is voluntary and that | am free to withdraw at any time, without
giving a reason. The decision to withdraw will not affect my medical care or legal rights.

| understand that the interview will be audio-recorded and typed out and that any personal details
(e.g., name) will be removed so | cannot be identified.

I understand that direct quotations may be taken from what | say during the interview and used in
reports and publications. The quotations used will be attributed to a participant code so | will not be
identified.

| understand that if | withdraw during the interview, the partial recording will be discarded, though if |
withdraw after the interview has completed, my personal data will be destroyed, but my anonymised
interview transcript will be retained.

| understand that all information supplied will be kept confidential, unless there is a concern for my
oown, or others, safety. Any information reported or published will not enable me to be recognised. |
understand that by taking part in this research, a consent form and key code with my name will be
securely stored at Newcastle University under the supervisor of the senior researcher on this project.

I understand | can consent to my details being kept so | can be contacted to receive the findings but
can withdraw at any time by notifying the researcher.

| agree with the above statements and agree to take part in the study.

I understand that relevant sections of the data collected during the study may be looked at by
individuals from: the study team, the Sponsor (Newcastle University), and from regulatory authorities,
where it is relevant to taking part in this research.

Interview consent form -version 01

Participant’s name:

Date
Participant signature

Researcher’s name:

Researcher’s signature

Participant details for sharing a summary of the study findings

Would you like to receive a summary of the findings of this research once the study is finished?
W w0

If you answer yes to questions, we will keep your preferred contact details so we can use them
to send you the summary. We can send you an email, a text with a link to the study website,
or send a summary via the post — just let us know which you prefer by completing the table
below. We will not keep your details once this information has been shared and will not use
them for any other reason.

Or Mobile no.

Or Address

This page will be stored separately from your interview transcript.

Interview consent form -version 01
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Appendix 11: Poster for participant recruitment via social media

¢ Looking for participants! %'{“}ﬁﬂ@f}t‘?

O Are you living with type 2 diabetes?
O Are you from White British or South Asian ethnic background?

0 Do you live in these areas (Fenham, Gateshead, South Shields, Sunderland, Stockton-on-Tees, Hexham, Jarrow,
Byker, or Middlesbrough) in the North East of England?

If you answered yes to all of the above:

We are interested in discussing: your difficulties and situations that helped you when taking your type 2 diabetes
medicines.

What to expect?

v/ One interview (20-40 minutes) at your convenient time and place (your community pharmacy, your home, or
video call)

v’ Participants will be reimbursed for their time.

For more information , and If you are interested to participate, please contact Rayah Asiri (researcher):
Email: [r.m.a.asiril@newcastle.ac.uk]
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Appendix 12: Saudi study ethical approval

KINGDOM OF SAUDI ARABIA A0 sraal) Ay al) ASlaal)
Ministry of Education g % g aalail) 3 ) 3
m ?(ﬁaMUmwmty NG ‘llllll‘lll‘“lil" Al dlal) aug
Deanship of Scientific Research VISioN Ci%) salal) Giayl) Balas
Research Ethics Committee

alad) Cuand) CLEMAY dadlall ddall)

Ethical Clearance Certificate

The Research Ethics Committee at King Khalid University (HAPO-06-B-001)

has reviewed and agreed on the project shown below:

ECM#2023-2107

Rayah Mohammed Abdullah Assri

A qualitative study exploring the barriers and facilitators of adherence to
antidiabetic medication among people of South Asian and Saudi origin
From 30-05-2023T029-05-2024

Approved

Conditions of approval

e The conduction of research should be strictly in accordance with the
approved proposal.

e The principal investigator must obtain the approval from related
parties in order to conduct the research on the target group.

e The principal investigator must officially inform the Research ethics
committee if any changes arise to the protocol and/or the target group
of the research.

¢ Any amendments to the approved proposal require the submission and
the approval from the Research Ethics Committee before
implementation.

e The principal investigator must immediately notify the Research Ethics

Committee in writing if the project is discontinued.
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Ref: 33984/2023

Thank you for submitting the ethical approval form for the project 'Understanding the
influence of ethnicity on adherence to antidiabetic medication’ (Lead Investigator:
Rayah Asiri). Expected to run from 25/07/2023 to 25/11/2023.

Your project already has ethical approval in place and your faculty
representative has agreed to accept this approval in lieu of a new application.
Based on your answers, the University Ethics Committee grants its approval for
you to start working on your project. Please be aware that if you make any
significant changes to your proposal then you should complete this form again,
as further review may be required. This confirmation may be used within a
research portfolio as evidence of ethical approval. Please note: this
confirmation will be the only correspondence you should expect to receive as
evidence of ethical approval. There will be no other confirmation provided. You
may now proceed with research. If you have any queries, please review the
internal and external ethics FAQ pages before contacting res.policy@ncl.ac.uk.

Best wishes
Research Policy Intelligence and Ethics Team,

Research Strategy & Development
res.policy@ncl.ac.uk
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