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Abstract 

Background: 

Patients with rheumatoid arthritis (RA) often require long term treatment with multiple 

medications. Synthetic disease-modifying antirheumatic drugs (sDMARDs) and newer 

biologic DMARDs (bDMARDs) are the main pharmaceutical treatments for RA. Early 

and aggressive intervention with these medications has been shown to improve clinical 

outcomes, induce remission and prevent joint erosion progress. Medication adherence 

is essential to encourage the best health results in RA; however, adherence has found to 

be sub-optimal. With the introduction of expensive bDMARDs, patients with RA are 

likely to experience cost-related medication non-adherence (CRN). In 2014, the Iran 

government launched a Health Sector Evolution Plan to reduce healthcare costs for 

patients and provide equal access to healthcare. The outcome of this Plan has not been 

investigated for patients with RA. 

Aims:  

This thesis assessed medication adherence to oral RA medications in patients with RA 

in Iran and examined determinants of adherence with a specific focus on the effect of 

medication OOP costs. 

Methods:  

Guided by Andersen’s Behavioral Model of Health Services Use, a concurrent mixed 

methods study was designed. The study was conducted in Shiraz, Iran and had two 

components. In Component One, a cross-sectional survey of 308 patients with RA was 

conducted to assess medication adherence to oral RA medications and its determinants 

with a focus on the effect of OOP costs on medication adherence. In Component Two, 

10 semi-structured interviews were conducted with rheumatologists to explore their 
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insights regarding medication adherence and its determinants with a focus on the effect 

of OOP costs on medication adherence of patients with RA. 

Results:  

The survey found 121 out of 308 (40.3%) participants were adherent to their oral RA 

medications.  Sixty-one out of 308 participants (just under 20%) were bDMARDs users, 

and these bDMARDs users were 0.82 times less likely to be adherent to oral 

medications compared to non-bDMARDs users (p<0.05). There was no statistically 

significant association between OOP costs and adherence to oral RA medications 

(p>0.05). However, 28.7% of participants reported not refilling, delayed refilling, 

skipped doses or took smaller doses due to cost. In the findings of the open-ended 

question of the survey, medication costs and affordability were the most commonly 

reported barriers to medication adherence. In the results of the survey, using 

bDMARDs was the only statistically significant determinant of adherence to oral RA 

medications. Rheumatologists identified 16 adherence determinants that were mapped 

into the Andersen’s Behavioral Model of Health Services Use and divided into three 

related determinant groups: patient (n=9), rheumatologist (n=3) and healthcare 

organisation (n=4). Rheumatologists reported financial difficulties mostly affected 

medication adherence to the more costly bDMARDs rather than sDMARDs. Although, 

for patients with low socioeconomic status, even small costs were a burden for 

purchasing sDMARDs. 

Conclusion:  

Medication non-adherence is prevalent among Iranian patients with RA necessitating 

the development of interventions that will consider all identified determinants. Patients 

with RA experience cost-related medication non-adherence as the majority of them 
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belong to the low socio-economic level. Besides, the identified determinants of 

adherence can be used to develop interventions to improve medication adherence in 

patients with RA. 

Keywords:  

Medication adherence, medication non-adherence, rheumatoid arthritis, out-of-pocket 

costs, out-of-pocket payments. 
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Definitions 

Out-of-pocket 

(OOP) costs 

OOP costs comprise the portion of total 

costs that patients pay to receive 

healthcare services. 

 

Medication 

adherence 

The degree to which patients follow 

treatment recommendations using 

medications, pertaining to the dosage, 

frequency and timing of medication 

taking for the prescribed course.  
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Chapter 1 

Introduction 
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1. Chapter 1 

1.1. Chapter overview 

This chapter introduces the thesis, addresses the research problem and provides an 

overview of the significance of the study. The specific aims and a summary of the 

project are also presented. Finally, an outline of the thesis is described to inform the 

reader of its overall structure. 

 

1.2. Introducing the study 

The term arthritis refers to joint diseases; there are many different types of arthritis 

(Shmerling, 2017). Osteoarthritis and rheumatoid arthritis (RA) are the two most 

common types of arthritis respectively (McHugh, 2018). RA is a systemic autoimmune 

inflammatory condition which results in severe articular and extra-articular morbidity 

and increased mortality from accelerated cardiovascular disease (Smolen et al., 2018). 

RA has a negative effect on the ability to do daily activities, including household duties 

such as preparing meals or cleaning and work related tasks (Pincus et al., 1984). RA 

also impacts health‐related quality of life (HR-QOL) (Salaffi et al., 2009) and increases 

mortality (Pincus et al., 1984); in a cohort study of 1222 patients with RA during 15 

years, approximately one life-year was lost due to RA and the risk of mortality in 

patients with RA was 54% higher than the healthy population (van den Hoek et al., 

2017). Although strategies such as psychosocial consultation and physical activity may 

support patients in coping with the symptoms of RA (Christie et al., 2007; Cramp et al., 

2013), medication plays the main role in RA treatment (Aletaha et al., 2010). 
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Current treatment strategies focus on early diagnosis and early pharmaceutical 

treatment which aims to prevent the progression of joint damage to decrease disease 

severity and optimising remission (Smolen et al., 2018). Synthetic disease-modifying 

antirheumatic drugs (sDMARDs) and biologic DMARDs (bDMARDs) are the main 

RA medications prescribed to patients (Benjamin et al., 2018). Patients are required to 

take RA medications long term and, medication adherence is essential to prevent 

structural damage in joints and to reach optimal health outcomes in patients (Ragab et 

al., 2017). However, non-adherence is found to be prevalent among patients with RA 

(Blum et al., 2011; Fidder et al., 2013; Harrold et al., 2009).  Many factors affect 

medication adherence in chronic diseases like RA (Jimmy et al., 2011). According to 

the 2003 World Health Organisation (WHO) report, adherence determinants are 

comprised of five dimensions including factors that are patient related, socioeconomic 

related, therapy related, disease related and healthcare system and team situation related 

(Sabaté, 2003). Among healthcare system-related determinants, medication out-of-

pocket (OOP) costs have been reported as one of the barriers to medication adherence 

(Hennessy et al., 2016). In addition, the production of bDMARDs is a complex process, 

so, they are more expensive than sDMARDs, which may limit medication utilisation 

(Hresko et al., 2018; Kalkan et al., 2014) and may contribute to medication non-

adherence (Curkendall et al., 2008; Harrold et al., 2013). 

In 2014, the Iran government launched a Health Sector Evolution Plan for hospitals to 

reduce healthcare costs for patients, improve the quality of healthcare services and 

provide equal access to inpatient care (Moradi-Lakeh et al., 2015). The outcomes of 

this reform have not been reported. For the first time in Iran, this study investigated 

medication adherence, and adherence determinants with the focus on the effect of OOP 

costs on medication adherence in patients with RA. A mixed methods approach was 
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employed; interviews were conducted with rheumatologists who provide routine 

follow-up care for patients with RA and surveys were undertaken with patients with RA 

visiting rheumatologists, in public and private centres of Shiraz University of Medical 

Sciences (SUMS). 

 

1.3. Significance of the thesis 

WHO recognises medication adherence improvement is even more important than any 

improvement in specific medical treatment (Sabaté, 2003). Adherence to RA 

medications induces a state of remission and improves quality of life (QOL) in patients 

with RA (Ragab et al., 2017; Salt et al., 2012; Uckun et al., 2017). For the health 

service, when patients are adherent, there is a reduction in long term healthcare costs 

such as hospitalisation and other healthcare services utilisation costs (Iuga et al., 2014). 

Therefore, to improve patients’ health outcomes and manage healthcare costs, it is 

important to detect medication non-adherence in order to initiate interventions (Brown 

et al., 2018). Two systematic reviews were conducted regarding studies that assessed 

adherence to RA medications such as bDMARDs and methotrexate (MTX) in patients 

with RA. They reported most studies were conducted in the United States of America 

(USA) or European countries (Blum et al., 2011; Curtis et al., 2016) and adherence to 

RA medications was sub-optimal (Blum et al., 2011; Fidder et al., 2013; Harrold et al., 

2009). However, these review findings highlight the lack of studies related to 

medication adherence in developing countries.  

In a systematic review and meta-analysis of studies investigating OOP costs in Iran’s 

healthcare system, seven studies were identified. The included studies were conducted 

in the years between 2002 and 2014, in five provinces of Iran including Tehran, Qazvin, 
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Kurdistan, Gorgan and Tabriz. They reported the rate of OOP costs was 50% of the 

total healthcare costs (95% CI: 45-57%)  (Mirabedini et al., 2017) which was higher in 

comparison to the world’s average of 24% (World Health Organisation, 2004).  To 

combat these costs, in 2014, Iran’s government launched a Health Sector Evolution 

Plan for hospitals (Moradi-Lakeh et al., 2015). The main goals were to reduce patient 

healthcare costs, improve the quality of healthcare services and provide equal access to 

inpatient care (Moradi-Lakeh et al., 2015). Although OOP costs decreased for 

inpatients at the time of this initiative, the outcomes of this reform are still unknown on 

outpatients and require further investigation.  

The use of bDMARDs in the treatment of RA has expanded due to their efficacy. 

However, the economic aspect of treatment has become one of the dominant factors in 

the treatment plan of patients with RA because bDMARDs are more expensive 

compared to sDMARDs (van Vollenhoven, 2016). Consequently, economic factors 

became important determinants of adherence to bDMARDs. Therefore, there is a need 

to understand the effect of OOP costs on medication adherence. Studies considering 

OOP payments and its relationship with medication adherence are very beneficial for 

the decision-making process for policy makers  (De Vera et al., 2014; Erkan et al., 

2002), particularly across different populations due to different financial burden 

implications that OOP costs may have on access to and use of healthcare (Machlin, 

2006).  

Therefore, this study aimed to assess medication adherence in Iranian people with RA 

and explore adherence determinants with the focus on the effect of OOP costs on 

medication adherence. The findings will provide vital information regarding medication 

adherence status in Iran. In addition, results will provide information for healthcare 

providers and policymakers to inform strategies to enhance medication adherence in 
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patients with RA. To our knowledge, there has been no study investigating the effect of 

OOP costs on medication adherence in Iran. 

 

1.4. Aims 

The overarching aim of this study was to assess adherence to oral RA medications in 

patients with RA in Shiraz, Iran and to explore determinants of adherence with a focus 

on the effect of OOP costs on medication adherence.  

Two research strategies were used. One involved a survey of patients and the other 

involved in-depth interviews with rheumatologists. 

 

1.4.1. Objectives of the survey 

1. To examine demographic and clinical characteristics of patients with RA in Shiraz, 

Iran. 

2. To assess adherence to oral RA medications in patients with RA in Shiraz, Iran. 

3. To examine the relationship between medication adherence and OOP costs in 

patients with RA in Shiraz, Iran. 

 

1.4.2. Objectives of the interviews 

1. To explore how rheumatologists assess medication adherence in patients with RA. 

2. To explore medication adherence determinants in patients with RA from the 

perspective of rheumatologists. 
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3. To explore whether medication OOP costs affect medication adherence from the 

perspective of rheumatologists. 

 

1.5. Overview of the approach 

This thesis utilised a concurrent mixed methods approach (Creswell et al., 2018; 

Creswell et al., 2003) investigating the aims of the study from the perspective of 

patients with RA and rheumatologists, to gain a deeper understanding of the issues of 

medication adherence. The study recruited patients visiting the main rheumatology 

clinics of SUMS and rheumatologists who work at SUMS, the main medical university 

and healthcare provider in south of Iran. The overarching aim of this study was to 

assess adherence to oral RA medications in patients with RA in Shiraz, Iran and to 

explore determinants of adherence with a focus on the effect of OOP costs on 

medication adherence. The project outline is summarised in Figure 1.3. As outlined, a 

systematic review was conducted to provide the current evidence on the relationship 

between OOP costs and medication adherence in patients with RA. The results of the 

systematic review assisted with the design of the concurrent mixed methods study. The 

study involved surveys with patients to assess medication adherence and to explore 

adherence determinants and, interviews with rheumatologists to explore their 

experiences regarding medication adherence and its determinants. Data were collected 

concurrently (Creswell et al., 2003). Finally, the two sets of data were analysed 

separately and the results were aggregated. Andersen’s Behavioral Model of Health 

Services Use (Andersen, 2008) was employed to guide the study design and data 

analysis.  
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1.6. Outline of the thesis 

This thesis, with publications, is presented in seven chapters and is organised according 

to Monash University’s Guidelines for submission. The position where each step of the 

research is placed within the thesis is shown in Table 1.1. Three of the chapters 

(Chapters 2, 4 and 5) included peer-reviewed publications which has been shown in 

boxes. A brief description of each chapter in the thesis is outlined in the following 

paragraphs. 

Chapter 1 provides the introduction and significance of the study, explains the research 

problem, aims and provides an overview of the study.  

In Chapter 2, a review of RA mechanisms, RA medications, determinants of 

medication adherence, and different methods of adherence measurement is presented.  

Literature review

- Systematic review: gather evidence on 
the effect of OOP costs and medication 
adherence in patients with RA

- literature review on studies of 
medication aherence to identify the gaps 
and the appropriate method

Study design

Development of  the appropriate method to 
reach the study aims: a concurrent 
multilevel mixed methods approach 
involving patients and rheumatologists

Data collection

- Survey of patients

- Interviews with rheumatologists

Analysis

Analysing two sets of data separately and 
intergrating results

Figure 1.1. The thesis sequential steps 
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Table 1.1. Thesis structure 
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Chapters Content 

❖ Chapter 1 Introduction and aims 

❖ Chapter 2 

Background and literature review 

Publication 1 

❖ Chapter 3 Research methodology 

❖ Chapter 4 

Results of the survey 

Publication 2 

❖ Chapter 5 

Results of the interviews 

Publication 3 

❖ Chapter 6 Integration of results and discussion 

❖ Chapter 7 

Conclusion, recommendations, 

limitations and strength 

 

Chapter 2 also includes a manuscript entitled ‘Do out-of-pocket costs affect medication 

adherence in adults with rheumatoid arthritis? A systematic review’. This manuscript 
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was published in Seminars in Arthritis and Rheumatism with the impact factor of 4.356 

and explored the relationship between OOP costs and medication adherence in patients 

with RA.  

Chapter 3 outlines the research methodology with particular reference to the use of a 

mixed methods design and the conceptual model that was employed to guide the study 

and the integration of the results.  

Chapter 4 presents the manuscript that includes the results of the survey that is 

published in the International Journal of Rheumatic Diseases with the impact factor of 

2.423. It is entitled ‘Medication adherence and cost-related medication non-adherence 

in patients with rheumatoid arthritis: a cross-sectional study’. The publication explores 

the demographic and clinical characteristics of patients with RA as well as medication 

adherence status. It also explores medication adherence determinants with the focus on 

the effect of OOP costs on medication adherence. 

Chapter 5 presents the manuscript that includes the results of the interviews. The 

manuscript explores medication adherence determinants from the perspective of 

rheumatologists. This chapter also presents the findings on how rheumatologists assess 

medication adherence in patients with RA. This manuscript is accepted in the 

International Journal of Rheumatic Diseases with the impact factor of 2.423. 

In Chapter 6 the results of both interviews and survey are integrated, and discussed in 

detail.  

Chapter 7 includes the conclusion of the findings, recommendations for healthcare 

providers, insurers and policymakers, recommendations for future studies, strengths 

and, limitations of the study. 
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According to Monash University’s guidelines for a thesis including published works, 

all included papers are presented in the original publication format. Furthermore, 

additional framing texts, which are provided as explanations, link the publications with 

other sections of the thesis.  

This thesis has been structured to allow the reader to follow the various steps involved 

in conducting this study. As a result of the requirements for publication, it is 

acknowledged that there may be some repetition in the journal articles and the thesis, 

especially the definition of terms and the methods. 
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2. Chapter 2 

This chapter provides the background to the development, aetiology and the current 

treatment strategies for RA. The literature regarding RA medications, medication 

adherence and determinants of adherence are also outlined in this chapter. To explore 

the effect of OOP costs on medication adherence in patients with RA, a systematic 

review was conducted to consolidate the literature. Finally, a review of adherence 

measurement methods is also presented. 

 

2.1. Rheumatoid arthritis (RA) development 

RA is a systemic autoimmune inflammatory disease which results in severe articular 

and extra-articular morbidity (Choy, 2012). Articular morbidity occurs in joints in the 

fingers, thumbs, wrists, elbows, shoulders, knees, feet, and ankles (Fox, 2016). 

Generally, RA is characterised by joint swelling, joint tenderness, and destruction of 

synovial joints, leading to severe disability and premature mortality (Aletaha et al., 

2010; Mitchell et al., 1986; Scott et al., 1987). RA develops in several phases (Figure 

2.1). RA begins with genetic risk factors (60% of risk) and non-genetic risk factors (40% 

of risk) (Deane, 2012; Smolen et al., 2018). Disease initiation involves the spreading of 

autoimmunity against modified self-proteins (Smolen et al., 2018). The abnormalities 

of RA-related autoantibodies and biomarkers of inflammation can continue for years 

without inflammatory arthritis signs and symptoms. This phase is known as preclinical 

RA (Deane, 2012).  

The next phase is known as early RA in which the inflammatory process occurs. The 

synovium (synovial membrane) is a central player and the primary site of the 

inflammatory process that is characterised by an increase in lining layer thickness and 
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infiltration of inflammatory cells into the sub-lining area (Cooles et al., 2011; Guo et al., 

2018). In the last phase known as established RA, the inflammatory cells of the 

immune system in the lining of the joint, form a fibrous layer of tissue, the pannus. The 

pannus releases substances that erode bone, destruct cartilage and damage the 

surrounding ligaments resulting in deformities (Mann, 2015). RA develops 

progressively in which the disease begins with minimal joint involvement, and over the 

years it progresses slowly to multiple joints (Guo et al., 2018).  
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Figure 2.1. Development and progression of RA. This photo is extracted from Smolen, (2018). Figure 2.1. Development and progression of RA. This photo is extracted from Smolen, (2018, p.3). Copyright (2018) by Springer Nature -

Macmillan Publishers Limited. 
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2.2. Aetiology and risk factors  

Rheumatoid arthritis (RA) is most likely to develop in people who have a genetic 

predisposition to the disorder and have been exposed to certain environmental factors 

although the underlying cause of RA remains unknown (Fox, 2016). The genes 

responsible for RA development are the genes essential for producing the proteins for 

immune responses. Among the environmental factors that can lead to the development 

of RA, smoking is the only well-established risk factor for RA (Aletaha, 2015; Fox, 

2016). Besides smoking, there are other environmental factors that are not well-

established as RA risk factors (Table 2.1). Dust exposure is one of these risk factors 

(Aletaha, 2015). A study was conducted on fire fighters and other emergency service 

workers exposed to dust at the site of the 2001 World Trade Centre collapse in New 

York. It reported prolonged work at a dusty site is a risk factor of autoimmune diseases 

including RA (Webber et al., 2015). Another study of Malaysian women who had 

exposure to textile dust at work reported an increased risk of developing RA (Too et al., 

2016). Bacterial and viral infections are other unestablished RA risk factors, although 

direct infection of joints has not been demonstrated (Fox, 2016). In addition, 

epidemiologic and clinical studies have suggested there is an association between RA 

and periodontal disease. The presence of circulating antibodies against 

periodontopathic bacteria and associated inflammatory response has been reported in 

both patients with RA and individuals at risk for disease development (Bingham et al., 

2013; Fox, 2016). In addition, female gender is also known as a RA risk factor (Smolen 

et al., 2018). Regarding unestablished RA risk factors, some studies have reported a 

reduced risk of RA in women who had breastfeed for a long time (Pikwer et al., 2009) 

or used the contraceptive pill (Doran et al., 2004).  Table 2.1 shows the environmental 

risk factors for RA.   
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Table 2.1. Environmental risk factors of RA that are not well established. (Aletaha, 

2015; Smolen et al., 2018) 

Risk factor Association 

Dust exposure Positive 

Infections Positive 

Coffee Positive and negative 

Alcohol Negative 

Parous Negative 

Breastfeeding Negative 

Hormone replacement therapy/ Oral contraceptives Negative 

Obesity Positive 

Vitamin D deficiency Positive 

 

2.3. RA diagnosis 

Although the prevalence of RA increases in older age, RA can occur at any age, and 

often develops gradually with increasing signs and symptoms (Goemaere et al., 1990; 

Villa-Blanco et al., 2009). Early diagnosis is important to prevent joint destruction by 

using DMARDs at the early onset of the disease (Espinoza et al., 2016). There have 

been some advances in early RA diagnosis including the RA classification criteria and 

new biomarkers that assist with the identification of RA (Aletaha et al., 2010; Nakken 

et al., 2017; Zhao et al., 2014). The 1987 American College of Rheumatology (ACR) 

classification criteria (Arnett et al., 1988) had been widely used for RA diagnosis for 

many years. However, it lacked the sensitivity to identify early RA (van Der Linden et 

al., 2011). To improve the sensitivity, ACR and European League Against Rheumatism 
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(EULAR) introduced another RA classification criteria in 2010 (Aletaha et al., 2010), 

which is today the most widely tested guideline to aid rheumatologists to diagnose RA 

(Radner et al., 2013). In this classification, individuals are scored across four areas 

including joint involvement, serology, acute-phase reactants and duration of symptoms 

(Table 2.2). A score of 6 or above would indicate a diagnosis of RA (Aletaha et al., 

2010). People usually refer to a doctor with symptoms of joint stiffness and 

inflammation. Rapid referral to a rheumatologist is recommended if any of the 

following symptoms are present: three or more swollen joints, metatarsophalangeal or 

metacarpophalangeal involvement, and morning stiffness of more than 30 minutes 

(Emery et al., 2002). A rheumatologist will confirm the final diagnosis with a physical 

examination and blood tests according to the 2010 ACR/EULAR guidelines (Table 2.2). 
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Table 2.2. The 2010 American College of Rheumatology/European League Against 

Rheumatism classification criteria for rheumatoid arthritis (Aletaha et al., 2010, p. 

2574). 

 Score 

Target population (Who should be tested?): Patients who 

  1) have at least 1 joint with definite clinical synovitis (swelling)*  

  2) with the synovitis not better explained by another disease†  

 

Classification criteria for RA (score-based algorithm: add score of 

categories A–D; a score of ≥6/10 is needed for classification of a 

patient as having definite RA)‡ 

 

       A. Joint involvement§   

             1 large joint¶ 0 

             2-10 large joints 1 

             1-3 small joints (with or without involvement of large joints)#  2 

             4-10 small joints (with or without involvement of large joints) 3 

              >10 joints (at least 1 small joint)** 5 

      B. Serology (at least 1 test result is needed for classification)††   

             Negative RF and negative ACPA 0 

             Low-positive RF or low-positive ACPA  2 

             High-positive RF or high-positive ACPA 3 

      C. Acute-phase reactants (at least 1 test result is needed for classification)‡‡  

             Normal CRP and normal ESR 0 

             Abnormal CRP or abnormal ESR 1 

       D. Duration of symptoms§§   

              <6 weeks 0 

              ≥6 weeks 1 

* The criteria are aimed at classification of newly presenting patients. In addition, 

patients with erosive disease typical of rheumatoid arthritis (RA) with a history 

compatible with prior fulfilment of the 2010 criteria should be classified as having 

RA. Patients with longstanding disease, including those whose disease is inactive 

(with or without treatment) who, based on retrospectively available data, have 
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previously fulfilled the 2010 criteria should be classified as having RA. 

† Differential diagnoses vary among patients with different presentations, but may 

include conditions such as systemic lupus erythematosus, psoriatic arthritis, and 

gout. If it is unclear about the relevant differential diagnoses to consider, an expert 

rheumatologist should be consulted. 

‡ Although patients with a score of <6/10 are not classifiable as having RA, their 

status can be reassessed and the criteria might be fulfilled cumulatively over time. 

§ Joint involvement refers to any swollen or tender joint on examination, which 

may be confirmed by imaging evidence of synovitis. Distal interphalangeal joints, 

first carpometacarpal joints, and first metatarsophalangeal joints are excluded 

from assessment. Categories of joint distribution are classified according to the 

location and number of involved joints, with placement into the highest category 

possible based on the pattern of joint involvement. 

¶ “Large joints” refers to shoulders, elbows, hips, knees, and ankles. 

# “Small joints” refers to the metacarpophalangeal joints, proximal 

interphalangeal joints, second through fifth metatarsophalangeal joints, thumb 

interphalangeal joints, and wrists. 

** In this category, at least 1 of the involved joints must be a small joint; the other 

joints can include any combination of large and additional small joints, as well as 

other joints not specifically listed elsewhere (e.g., temporomandibular, 

acromioclavicular, sternoclavicular, etc.). 

†† Negative refers to IU values that are less than or equal to the upper limit of 

normal (ULN) for the laboratory and assay; low-positive refers to IU values that 

are higher than the ULN but ≤3 times the ULN for the laboratory and assay; high-

positive refers to IU values that are >3 times the ULN for the laboratory and assay. 

Where rheumatoid factor (RF) information is only available as positive or negative, 

a positive result should be scored as low-positive for RF. ACPA= anti-citrullinated 

protein antibody. 

‡‡ Normal/abnormal is determined by local laboratory standards. CRP=C-reactive 

protein; ESR= erythrocyte sedimentation rate. 

§§ Duration of symptoms refers to patient self-report of the duration of signs or 

symptoms of synovitis (e.g., pain, swelling, tenderness) of joints that are clinically 

involved at the time of assessment, regardless of treatment status. 

 

2.4. Burden of RA  

A systematic review was conducted to find population-based studies that reported the 

prevalence of RA in low and middle-income countries according to the WHO regions  
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(Rudan et al., 2015). The review reported RA prevalence was 0.40% for Southeast 

Asian, 0.37% for Eastern Mediterranean, 0.62% for European, 1.25% for American and 

0.42% for Western Pacific regions (Rudan et al., 2015). Due to a growth in population 

and increase in aging, disability-adjusted life years (DALYs) of RA increased from 3.3 

million years (95% CI 2.6 to 4.1) in 1990 to 4.8 million years (95% CI 3.7 to 6.1) in 

2010. DALYs is the sum of years of life lived with disability (YLDs) and the years of 

life lost due to premature mortality (YLLs). Of the 291 diseases studied, RA was the 

42nd highest contributor to global disability (Cross et al., 2014). Although the activity 

and damaging effects of RA have decreased over time due to the improvements in 

medication and improvement in patient diagnosis, there was no decrease in the 

frequency or mortality of RA (Minichiello et al., 2016). 

RA carries a substantial burden for both the individual and society (Cross et al., 2014). 

The individual burden includes physical and psychological challenges (Poh et al., 2015). 

All aspects of everyday life are affected by RA including activities engaging with self-

care, domestic lifestyle, interpersonal interactions and community life (Sverker et al., 

2015). Self-care and domestic activities include bathing, toileting, dressing, eating, 

drinking and a variety of household activities such as gardening, sewing, cleaning, and 

shopping in which RA sufferers have to walk, carry or lift objects and use their hands 

and arms (Rkain et al., 2006; Sverker et al., 2015). Limited physical ability in activities 

of self-care and domestic life, affects patients’ interactions and relationship with their 

family members including children and grandchildren (Sverker et al., 2015). RA also 

affects the intimate relationships including physical relationship like hugging and 

sexual relationships due to pain, fatigue and feeling unsexy (Bird et al., 2003; Rkain et 

al., 2006; Sverker et al., 2015). In an Egyptian study of patients with RA, 46% of 

females and 54% of males reported sexual dysfunction (El Miedany et al., 2012). With 
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regard to community and social activities, RA limits patients’ choice in leisure 

activities such as sports like fishing, gymnastics, dancing, skiing or riding a horse 

mostly due to the pain and fatigue they cause and their need for a high level of physical 

activity (Sverker et al., 2015). In addition, a systematic review and meta-analysis 

reported 16% of patients with RA have depression (Matcham et al., 2013), and these 

patients exhibit levels of anxiety that are higher than a normative group of age‐

equivalent adults (VanDyke et al., 2004).   

Regarding socioeconomic burden, work disability is the major consequence of RA 

resulting in lost income for the patient and less productivity for society (Puolakka et al., 

2005). Patients with RA have a lower employment rate due to their reduced work 

capacity due to pain, fatigue and poor physical function (Kwon et al., 2012). Initially, 

RA affects the quality of patients’ presence at work (low work productivity), later it 

increases work absenteeism and, if not treated, it may eventually result in permanent 

work disability (Martikainen et al., 2016). A study in England on 353 patients with RA 

reported 29% of patients stopped their work due to RA during the period of five years 

and the work disability was more likely in patients working in physically demanding 

jobs (Young et al., 2002). A Swedish study reported the costs related to hospital care, 

medications and work loss in patients with RA were two to three times higher than the 

costs in the general population (Eriksson et al., 2015). In addition, medical costs for 

patients with RA is substantial. A meta-analysis on medical costs of RA in the USA 

reported that total direct medical costs were estimated at US$12,509 for all patients 

with RA using any medication regimen and US$36,053 for bDMARDs users (Hresko et 

al., 2018). Moreover, societal participation in people with RA is lower compared with 

people without RA due to pain and fatigue (Schneider et al., 2008). 
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High prevalence rates of cardiovascular risk factors are reported in patients with RA 

including hypertension (18.6%), diabetes mellitus (6.0%), hyperlipidaemia (9.9%), and 

obesity (4.4%) (Radner et al., 2017). A case-control study reported patients with RA 

had a higher risk of cardiovascular diseases, particularly in patients who smoke, are 

obese, have high triglycerides and have extra-articular disease severity (Sliem et al., 

2010). Also, due to the inflammation in joints and decreased physical exercise in 

patients with RA, they have a higher risk of osteoporosis (Rangel-Botello et al., 2017; 

Shibuya et al., 2002). Although RA mortality rate decreased due to the improvement 

and availability of RA medications, cardiovascular disease is the most common cause 

of premature death in patients with RA (Radner et al., 2017). Women with RA have a 

higher risk of total mortality compared with those without RA; in particular, 

cardiovascular disease mortality and respiratory disease mortality (Sparks et al., 2016). 

 

2.4.1. Burden of RA in Iran 

In Iran, in 2016, a study by WHO that included three urban areas and one rural area 

reported the prevalence of RA was 0.37% in the 19,786 population studied (Davatchi et 

al., 2016). RA prevalence was six times more likely in Iranian women than men, and 

the mean age (± SD) of patients with RA was 52.3 (± 17.6) years. Approximately 46% 

of Iranian patients with RA had difficulty performing daily activities including stair 

climbing (43%), lifting (40%), walking (37%), squatting (37%), carrying items (31%), 

dressing (17%), showering (9%) and hair combing (9%) (Jamshidi et al., 2014). A 

survey in Iran (n=197) using the Pediatric Quality of Life Inventory (PedsQL) reported 

lower QOL in patients with RA (64%) compared to healthy participants (76%) 

(Pakpour et al., 2013). Karimi et al. (2013) conducted a systematic review of studies on 
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Iranian people with RA to examine the QOL in this group of patients. They identified 

11 studies; five studies used the short form 36 item (SF-36) questionnaire and two 

studies used the Medical Outcome Survey Short Form 20 (MOS-SF-20).  The data were 

combined into eight dimensions of QOL including physical functioning, role–physical, 

bodily pain, general health, vitality, social functioning, role–emotional and mental 

health. Among the eight components of QOL, the highest score was social functioning 

with a mean score of 63.4 and the lowest was physical functioning with a mean score of 

43. The overall score of eight dimensions was 52.47 out of 100 (higher score indicates 

higher QOL), and they reported the QOL determinants were, depression, income, 

education, employment status, marital status, fatigue, anxiety, disease severity and pain. 

They reported empowering patients in self-care by educating them and, encouraging 

participation in decision making may improve QOL (Karimi et al., 2013). The findings 

from this study in Iran and other studies that examined QOL in patients with RA 

(Matcham., 2014) indicate that RA has a substantial influence on QOL necessitating the 

appropriate treatment. 

 

2.5. Comorbidities in adults with RA 

Comorbidities can either exist prior to RA or, the chronic autoimmunity that occurs in 

RA may lead to comorbidity and premature ageing (van Onna et al., 2016). RA 

medications targeting inflammatory conditions including sDMARDs, bDMARDs and 

glucocorticoids may also increase or decrease the probability of comorbidities 

(Roubille et al., 2015). Several diseases occur more frequently in RA patients when 

compared to the general population (van Onna et al., 2016). An international cross-

sectional study, including 3920 patients with RA from 17 participating countries 
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reported the most prevalent comorbidities were depression (15%), asthma (6.6%), 

cardiovascular disease (CVD) (6%), solid malignancies (4.5%) and chronic obstructive 

pulmonary disease (COPD) (3.5%) (Dougados et al., 2014). In a systematic review of 

17 studies reporting cardiovascular mortality risk, RA was associated with a 60% 

increase in risk of cardiovascular death compared with the general population (Meune 

et al., 2009) and CVD is increased in patients with RA (Jagpal et al., 2018). CVD risk 

factors such as hypertension, hyperlipidaemia and diabetes mellitus are also highly 

prevalent among patients with RA and contribute to the CVD risk (Jagpal et al., 2018). 

Systematic reviews and meta-analysis reported that patients with RA had a higher risk 

of COPD (Ungprasert et al., 2016) and fractures (Jin et al., 2018) compared to the 

general population. Comorbidities and the complexity they add in RA treatment 

influence therapeutic decisions. High-risk comorbidities like malignancy, CVD, and 

infection limit the treatment options available to people with RA and consequently may 

adversely affect disease outcomes (Gopalarathinam et al., 2017). On the other hand, 

comorbidities such as osteoporosis require the addition of new therapies to prevent 

fractures such as calcium supplementation and bisphosphonates (Hoes et al., 2015). 

 

2.6. RA treatment 

There is no ultimate cure for RA (Aletaha, 2015). However, a state of remission is 

achievable with early intervention before structural impairment occurs (Aletaha, 2015). 

Non-pharmaceutical interventions may support patients in coping with the disease 

consequences (Christie et al., 2007). For example, interventions such as psychosocial 

consultation and physical activity may reduce fatigue (Cramp et al., 2013). However, 

pharmaceutical  treatment plays the main role in RA management (Aletaha et al., 2010).  
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RA management has significantly improved over the last two decades (Smolen et al., 

2018). Until the 1990s, patients with RA would usually have to live with progressive 

joint deformity and considerable disability (Sokka et al., 2009) and the pharmaceutical 

treatment was not generally administered in the initial stages of the disease (Fries, 

2000).  

In the past, a “pyramid” approach, encouraged the administration of non-

pharmaceutical interventions such as physiotherapy, occupational therapy, rest and 

rehabilitation and, pharmaceutical treatments such as analgesics and non-steroidal anti-

inflammatory drugs (NSAIDs). NSAIDs were the first-line treatment and DMARDs 

were prescribed relatively late in the disease (Fries, 2000). The only DMARDs at that 

time were gold salts and D-penicillamine (Lipsky, 2008). This approach was not 

optimal as it was not able to prevent severe disabilities and morbidity due to 

cardiovascular diseases (Sokka et al., 1999). Further research revealed that increased 

consequences of RA were due to misdirected and inadequately controlled inflammation 

that caused joint destruction and loss of function (Moreland et al., 2001). 

RA management evolved due to several reasons. First, due to the improvement in RA 

diagnosis (as explained in section 2.3). Second, the need for early treatment was well 

established and a “window of opportunity” was introduced; which recommended 

initiating DMARDs as soon as possible after diagnosis (Figure 2.2) (Emery, 2002). 

The development of RA will often damage bone and cartilage, which results in erosions 

and joint space narrowing (van der Linden et al., 2010). In most cases this damage is 

irreversible (van der Linden et al., 2010). Figure 2.3 shows the significance of early 

treatment. Thirdly, the concept of “treat to target” was introduced in which 

pharmaceutical  adjustments must be based on disease activity that is measured by a 
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validated tool (Smolen et al., 2010). Treat-to-target is defined as a treatment strategy in 

which the clinician begins the treatment aggressively to reach and maintain specified 

goals, such as remission or low disease activity (Solomon et al., 2014). In the last 20 

years, several measures have been developed such as the Disease Activity Score 28 

(DAS-28) (Prevoo et al., 1995), the Simplified Disease Activity Index (Smolen et al., 

2003) and the Clinical Disease Activity Index (CDAI) (Aletaha et al., 2005) to classify 

the disease activity status into remission, low, moderate and high categories. These 

categories are used to adjust medications to achieve a tight RA control and attain the 

target, which is remission or at least low disease activity (Felson et al., 2011). Finally, 

the substantial increase in the number of sDMARDs and the introduction of bDMARDs 

was able to modify the natural evolution of RA (Fautrel et al., 2018; Takeuchi, 2011). 

The introduction of bDMARDs in the 1990s (Benjamin et al., 2018) was regarded as a 

major advancement in RA treatment as they are faster in action and work in patients 

who had an inadequate response to treatment with sDMARDs (Klippel, 2000). 

However, they are more expensive than sDMARDs, which may limit their utilisation 

(Kalkan et al., 2014). 

RA treatment has two targets: first, relieve the pain and second to prevent the 

destruction of joints’ structure. Reaching these two goals requires two types of 

pharmaceutical interventions (van Vollenhoven, 2016). While analgesics and NSAIDs 

may provide a degree of symptomatic relief, anti-inflammatory medications are used to 

prevent structural damage (van Vollenhoven, 2016). The ACR and EULAR Guidelines 

that are the treatment guidelines that are used for RA (Singh et al., 2016) recommend 

the use of sDMARDs, bDMARDs, tofacitinib, and glucocorticoids for patients with 

early diagnosis and established RA (Singh et al., 2016; Smolen et al., 2017). These 
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ACR and EULAR guidelines are the most widely used resources for RA treatment; 

both emphasising the treat-to-target approach (Singh et al., 2016; Smolen et al., 2017).  

Further details on each medication is presented in the following section (section 2.6). 

Early and aggressive intervention with sDMARDs and bDMARDs has been shown to 

improve clinical outcomes, induce remission and prevent joint erosion progress (Nam, 

2016). Therefore, it improves patients' functional status, HR-QOL, and reduces fatigue 

(Breedveld, 2011).  

 

 

  

 

Early diagnosis 

Early treatment 

(Window of opportunity) 

Tight control 

(Treat to target) 

 
Figure 2.2. Standards of RA treatment. Extracted from (Fautrel et al., 2018, p. 213). 

Copyright (2018) by the BMJ. 
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2.7. RA medications 

Currently recommended medications include glucocorticoids and DMARDs (biological 

or synthetic) (Burmester et al., 2017), which are presented in Figure 2.4. 

Figure 2.3. Significance of early treatment for patients with rheumatoid arthritis.  

Extracted from (Aletaha, 2015) from the results of (Nell et al., 2004). Copyright (2015) 

by Springer Healthcare. 
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Figure 2.4. Categories of RA medications. 

RA: rheumatoid arthritis, DMARDs: disease-modifying antirheumatic drugs, sDMARDs: synthetic disease-

modifying antirheumatic drugs, bDMARDs: biologic disease-modifying antirheumatic drugs, tsDMARDs: 

targeted disease-modifying antirheumatic drugs, csDMARDs: conventional synthetic disease-modifying 

antirheumatic drugs, boDMARDs: biological original disease-modifying antirheumatic drugs, bsDMARDs: 

biosimilar disease-modifying antirheumatic drugs 

 

The pathway developed by EULAR is the most widely used guideline for RA treatment 

(Figure 2.5). In this guideline, treatment starts with methotrexate (MTX) as the first and 

main treatment strategy combined with glucocorticoids. In the case of intolerance with 

MTX, leflunomide or sulfasalazine is substituted, and the glucocorticoids dosage 

should be tapered when clinically feasible. If progress is not observed within three to 

six months, other csDMARDs should be added. In the case of high disease activity, 

tsDMARDs and bDMARDs are added to the csDMARD therapy (Burmester et al., 

2017). Glucocorticoids are not recommended for long-term use due to their side effects 

(Burmester et al., 2017).  

RA medications

Glucocorticoids DMARDs

sDMARDs

csDMARDs tsDMARDs

bDMARDs

boDMARDs bsDMARDs
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Figure 2.5. Algorithm based on the 2016 European League Against Rheumatism 

(EULAR) recommendations on RA management. This figure is extracted from (Smolen 

et al., 2017, p. 968). Copyright (201) by the BMJ. 
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“1 ACR-EULAR classification criteria can support early 

diagnosis. 2 The treatment target is clinical remission according to 

ACR-EULAR definition or, if remission is unlikely to be 

achievable, at least low disease activity; the target should be 

reached after 6 months, but therapy should be adapted or changed 

in no sufficient improvement is seen after 3 months. 3 “MTX 

should be part of the first treatment strategy”; while combination 

therapy of csDMARDs is not preferred by the Task Force, 

starting with MTX does not exclude its use in combination with 

other csDMARDs. 4 TNF-inhibitors (adalimumab, certolizumab, 

etanercept, golimumab, infliximab, including EMA/FDA 

approved bsDMARDs), abatacept, IL-6-inhibitors, or rituximab; 

in patients who cannot use csDMARDs as comedication, IL6-

inhibitors and tsDMARDS have some advantages. 5 Current 

practice would be to start with a bDMARDs (in combination with 

MTX or other csDMARDs) because of the long-term experience 

compared with tsDMARDs (Jak-inhibitors). 6 The most 

frequently used combination comprises MTX, sulfasalazine and 

hydroxychloroquine. 7 Dose reduction or interval increase can be 

safely done with all bDMARDs with little risk of flares; stopping 

is associated with flare rates; most but not all patients can 

recapture their good state upon re-institution of the same 

bDMARD. 8 Efficacy and safety of bDMARDs after Jak-inhibitor 

failure is unknown; also, efficacy and safety of an IL-6 pathway 

inhibitor after another one has failed is currently unknown. 9 

Efficacy and safety of a Jak-inhibitor after insufficient response 

to a previous Jak-inhibitor is unknown.” (Smolen et al., 2017) 

ACPA, anticitrullinated protein antibody; bDMARD, biological DMARD; bsDMARD, biosimilar DMARDs; 

csDMARDs, conventional synthetic DMARDs; EMA, European Medicines Agency; FDA, Food and Drug 
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Administration; IL, interleukin; MTX, methotrexate; RF, rheumatoid factor; TNF, tumour necrosis factor; 

tsDMARDs, targeted synthetic DMARDs. 
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2.7.1. Disease-modifying anti-rheumatic drugs (DMARDs) 

DMARDs are the mainstay of RA treatment. These medications are 

immunosuppressive that act by slowing structural damage in the joints, they can induce 

or maintain remission and reduce the frequency of flare-ups (Benjamin et al., 2018). 

DMARDs are divided into two categories: synthetic and biologic. 

 

2.7.1.1. Synthetic DMARDs 

This group of medications include conventional synthetic DMARDs (csDMARDs) and 

targeted synthetic DMARDs (tsDMARDs). While csDMARDs were used for many 

years for RA treatment, tsDMARDs were introduced in the market in 2012 (van 

Vollenhoven, 2016). TsDMARDs are small-molecule agents that target the Janus 

kinases (JAKs). Whilst not biologic agents, similar to biologic agents they have a 

target, and their efficacy is comparable to biologic agents (van Vollenhoven, 2016). 

Tofacitinib was the first introduced JAK inhibitor for RA treatment (Felice et al., 

2018). It received the first marketing authorisation in the USA in November 2012 

(Cohen et al., 2018). The usual oral dose is 5 mg twice daily. Tofacitinib monotherapy 

or in combination with a csDMARD is effective in reducing RA symptoms and 

improving health-related quality of life (HR-QOL) (Dhillon, 2017). Other JAK 

inhibitors such as Baricitinib were recently introduced. However, the safety data for 

Baricitinib is still limited, and further research is needed to evaluate their use (Felice et 

al., 2018).  
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The csDMARDs have two functions in RA treatment; symptom relief and joint 

protection. Their onset of action is slow; six weeks to four months, and there is a high 

risk of toxicity that requires monitoring through regular blood tests. The most important 

csDMARDs include MTX, leflunomide, hydroxychloroquine (HCQ), and sulfasalazine 

(Benjamin et al., 2018).  

Methotrexate (MTX) is the most effective and commonly used medication for RA. It 

is effective in long term treatment, its mechanism of action is slightly faster than other 

csDMARDs and it has lower toxicity. The onset of action is about four to eight weeks 

and usually the clinical efficacy is obtained during the first six months. It can be 

administered orally, subcutaneously, and intramuscularly (Kremer, 2018). The 

bioavailability of the subcutaneous and intramuscular administrations are higher than 

the oral administration (Schiff et al., 2014). However, the oral form is more common 

and patients have a positive perception of it (Nash et al., 2013). The usual dose is 25 

mg once weekly (Smolen et al., 2016) and it is prescribed as a monotherapy or in 

combination with other medications. Nausea, diarrhoea, liver toxicity, lymphoma, 

infections and pneumonitis are the potential side effects (Kahlenberg et al., 2011). 

Monitoring of liver function tests (LFTs), creatinine (Cr) and complete blood count 

(CBC) is essential every four to eight weeks (Kahlenberg et al., 2011). 

Sulfasalazine is generally considered a less potent DMARD; its combination with 

other sDMARDs has been shown to improve RA treatment with relatively low toxicity 

(Kahlenberg et al., 2011). It is generally well-tolerated. However, 20% to 25% of 

patients are intolerant to side effects including nausea, diarrhoea and headache. Allergic 

reactions, rashes and leukopenia are rare side effects (Kahlenberg et al., 2011). 

Sulfasalazine is one of the few DMARDs that are relatively safe in pregnancy (Krause 
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et al., 2016). CBC monitoring is essential every four to eight weeks during the first year 

of treatment (Kahlenberg et al., 2011). The usual dose is 2-3 g daily taken orally in two 

divided doses (twice a day) and it is recommended that it starts with the low dose and 

gradually increases by the maximum dose of 500 mg a week to minimise the potential 

toxicity (Smolen et al., 2016). 

Leflunomide is observed as efficacious as MTX (Cohen et al., 2001). It is used 

alongside sulfasalazine in patients where MTX is contraindicated or limited by side-

effects. The route of administration is oral and leflunomide is available in tablets of 10, 

20 and 100 mg. The initial administration dose is 100 mg daily for three days followed 

by a maintenance dose of 10 to 20 mg daily (Mehta et al., 2009). The main side effects 

of leflunomide are gastrointestinal and liver problems, minor allergic reactions such as 

rash and itch, alopecia, infections and hypertension (Murphy et al., 2018). Similar to 

MTX, monitoring of LFTs, Cr and CBC is essential every four to eight weeks 

(Kahlenberg et al., 2011). Similar to other csDMARDs, it may take several weeks to 

begin taking effect, and complete benefits may not be experienced until 6 to 12 weeks 

after medication initiation (Paz, 2018). 

Hydroxychloroquine (HCQ) is a mild DMARD that its monotherapy did not 

demonstrate significant efficacy in joint damage prevention (Van Der Heijde et al., 

1990). Therefore, it is recommended in combination with other DMARDs in particular 

with MTX (Kahlenberg et al., 2011). Like other DMARDs, the onset of effectiveness is 

slow (two to four months). HCQ users may be protected from the subsequent 

development of cardiovascular diseases and diabetes (Hage et al., 2014). Retinal 

toxicity and nausea are common side effects and an ophthalmologic exam (eye 

examination) is essential every year (Kahlenberg et al., 2011). The administration mode 
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is oral and the usual dose is 400 mg daily in two divided doses (twice daily) (Smolen et 

al., 2016). 

2.7.1.2. Biologic disease-modifying anti-rheumatic drugs (BDMARDs) 

BDMARDs are divided into two categories: biological original DMARDs 

(boDMARDs) and biosimilar DMARDs (bsDMARDs). These bDMARDs target 

specific cells in the body. The most commonly used bDMARDs, the route of 

administration, their usual dose and the frequency of administration are outlined in 

Table 2.3.  BoDMARDs were introduced to the market in the early 1990s (Benjamin et 

al., 2018). They were regarded as a major advance in RA treatment (Klippel, 2000) as 

they are efficacious in the treatment of patients with an inadequate response to 

sDMARDs (Agarwal, 2011). In addition, bDMARDs can postpone radiographic 

progression, showing the potential benefits in preventing long-term disability from joint 

destruction in addition to the short-term disability from symptoms of inflammatory 

arthritis (Agarwal, 2011). The manufacturing of bDMARDs is a complex process that 

uses recombinant DNA technology (Conner et al., 2014). BsDMARDs are a copy of 

boDMARDs and highly similar in all essential aspects to boDMARDs including 

efficacy and safety (Dörner et al., 2013).  
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Table 2.3. Common bDMARDs for RA treatment. 

Target cell 
Generic 

name 

Route of 

administration 
Usual dose 

Usual starting 

frequency of 

administration 

TNF 

agents 

Etanercept Subcutaneous 50 mg Once a week 

Infliximab Intravenous 3 mg/kg Every 8 weeks 

Adalimumab Subcutaneous 40 mg Every other week 

Certolizumab Subcutaneous 200 mg Every other week 

Golimumab Subcutaneous 50 mg Once a month 

IL1 Anakinra Subcutaneous 100 mg Daily 

B-cell Rituximab Intravenous 500– 1000 mg Two infusions every 6 

months 

T-cell Abatacept Intravenous 500– 1000 mg Every 4 weeks 

Subcutaneous 125 mg Once a week 

IL6  Tocilizumab Intravenous 4–8 mg/kg Every 4 weeks 

Subcutaneous 162 mg Once a week 

BDMARDs: biologic DMARDs, TNF: anti-tumor necrosis factor, IL: interleukin. 

 

Tumor necrosis factor (TNF)-α antagonists, such as infliximab, etanercept, 

adalimumab, golimumab and certolizumab are the most widely used bDMARDs for the 

treatment of RA. Infliximab is used in patients with high disease activity that has not 

responded adequately to at least two DMARDs including MTX (Chen et al., 2006). The 

efficacy of infliximab in combination with MTX was higher than MTX monotherapy or 

combined DMARDs. The usual dose of infliximab is 3 mg/kg every eight weeks, 

following an induction period of six weeks. An increase of up to 10 mg/kg in dosage or 
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a decrease of the dosing intervals to 4 weeks is recommended in case of insufficient 

response (Eng et al., 2013). Dose increase more than the recommended dosage are 

related to an increased incidence of infections (Costa et al., 2015). Infliximab represents 

approximately 40% of bDMARDs prescribed (Costa et al., 2015). Etanercept is 

another widely used bDMARDs that has been shown to be safe and effective in rapid 

reduction of disease activity in patients with RA and in sustaining that improvement 

(Bathon et al., 2000; Moreland et al., 2001). It is used as monotherapy or in 

combination therapy with MTX. A clinical trial comparing etanercept monotherapy 

with MTX monotherapy reported that etanercept as a monotherapy was superior to 

MTX monotherapy in reducing disease activity and disability and, having less side 

effects (Genovese et al., 2002). Adalimumab, certolizumab and golimumab are other 

TNF-α antagonists that are used for RA treatment. Systematic reviews of clinical trials 

reported that these medications as a monotherapy or in combination with MTX had 

high efficacy and decreased radiographic progression (de Ávila Machado et al., 2013; 

Ruiz Garcia V et al., 2017; Singh et al., 2010). However, patients treated with TNF-α 

antagonists were at higher risk of serious infections (Bongartz et al., 2006; Curtis et al., 

2007). Therefore, monitoring patients for signs of infection, in particular in the first six 

months the medication is prescribed, is recommended to rheumatologists (Curtis et al., 

2007). 

Anakinra is the first bDMARDs designed to modify the immune response of 

interleukin 1 (IL-1) (Mertens et al., 2009). It is used in patients with RA who failed at 

least one DMARDs (Mertens et al., 2009). Like other bDMARDs, anakirna has shown 

a high efficacy with several side effects such as injection site reaction and infections 

(Nikfar et al., 2018). Rituximab is a monoclonal antibody that depletes B cells from 
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the circulation (Randall, 2016). Findings of a systematic review and meta-analysis of 

clinical trials on rituximab efficacy reported that rituximab is an effective choice for 

patients with RA, particularly for patients who failed anti-TNF treatment (Lemos et al., 

2014). Abatacept is a protein that targets T-cells (Moreland et al., 2006). Like 

rituximab, it is recommended to patients with RA who have had an inadequate or 

unsustained response to anti-TNF treatment (Genovese et al., 2005). Tocilizumab is 

designed to modify the immune response of IL6 (Oldfield et al., 2009). It is used for 

patients with RA who have had inadequate response to, or who were intolerant of, prior 

DMARDs or anti-TNF treatment (Oldfield et al., 2009). Results of a clinical trial also 

reported that tocilizumab initiation, with or without MTX, in patients who newly 

diagnosed with RA showed a high efficacy (Bijlsma et al., 2016). 

 

2.7.2. Glucocorticoids 

Also referred to as corticosteroids, glucocorticoids are steroidal medications that reduce 

inflammation and have been used for RA treatment for over 65 years (Bijlsma et al., 

2014). Prednisone is the most commonly used glucocorticoid in RA treatment. It is 

recommended to be used at the lowest possible dose (≤10 mg/day) and for the shortest 

duration (≤3 months) due to side effects (Singh et al., 2016). Glucocorticoids can be 

administered in different formats including orally (usually taken once a day), intra-

articular (into the joint), intravenous and intramuscular (Freeman, 2018). These 

medications are beneficial for RA treatment due to their joint protection function 

(Freeman, 2018) and lower risk of toxicity in comparison to NSAIDs (Chatzidionysiou 

et al., 2017). The addition of glucocorticoids to sDMARDs can benefit patients 

(Chatzidionysiou et al., 2017), in particular, during periods of flare-ups where 
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severe symptoms are experienced (Freeman, 2018). The common side effects that make 

this medication unfavourable for long-term use are weight gain, skin thinning, sleep 

disturbance and neuropsychiatric disorders (McDonough et al., 2008). 

 

2.8. Medication adherence 

Adherence is defined as “the extent to which patients follow the instructions they are 

given for prescribed treatments. The term, adherence, is intended to be non‐judgmental, 

a statement of fact rather than of blame of the patient, prescriber, or treatment” (Haynes 

et al., 2008). The terms adherence, compliance and persistence are used in adherence-

related studies. Although they are different, in the literature they may be used 

interchangeably (Ahmed et al., 2014). The term persistence defines the duration of time 

from initiation to discontinuation of treatment (Cramer et al., 2008). Compliance refers 

to the extent to which the patient follows the prescribed regimen the physician decides 

for the patient. This concept reflects a degree of paternalistic approach to the patient-

physician relationship (Marengo et al., 2015). Currently, adherence is the most recent 

word that is used to describe the extent to which patients follow the prescriber 

recommendation about medicine taking behaviour (Horne et al., 2005). Understanding 

medication adherence across different diseases is essential due to the negative 

consequences associated with medication non-adherence. Medication non-adherence 

results in poor clinical outcomes, increased disease severity, low quality of health, 

increased morbidity and mortality rates, and high economic costs on the healthcare 

system (Osterberg et al., 2005; Sokol et al., 2005). Although adherence to medications 

is necessary, WHO reported medication adherence in patients with chronic diseases 

https://www.rheumatoidarthritis.org/ra/symptoms/
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was found to be 50% in developed countries and less than 50% in developing countries 

(Sabaté, 2003). 

In the past, the common belief was that the patient was responsible for non-adherence 

(Brown et al., 2011). A 2003 WHO report defined adherence as a multidimensional 

phenomenon comprising of five dimensions in which the patient is just one dimension 

(Sabaté, 2003). The other dimensions include factors that relate to socioeconomic, 

therapy, disease and healthcare system and team situation (Sabaté, 2003).  

 

2.9. Medication adherence in patients with RA 

To achieve a target clinical outcome, a certain amount of medication intake or 

adherence is required. Medication adherence of  ≥80%  was found to be sufficient in 

Haynes's early empirical study of patients with hypertension (Haynes et al., 1980). This 

cut-off was also found as a reasonable cut-off point in schizophrenia, diabetes, 

hypertension, congestive heart failure, or hyperlipidaemia  (Karve et al., 2009). In RA 

related studies, 80% medication adherence was used as a cut-off to divide patients as 

adherent or non-adherent and adherence less than 80% was considered sub-optimal 

(Arshad et al., 2016; Blum et al., 2011; Borah et al., 2009; Cannon et al., 2011; Harley 

et al., 2003; Rauscher et al., 2015; Richards et al., 2012; van den Hoogen et al., 2009; 

Xia et al., 2016).  

In this section, we report the findings of several systematic reviews that investigated 

medication adherence among patients with RA (Blum et al., 2011; Fidder et al., 2013; 

Harrold et al., 2009). 
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In the systematic review of Harrold and Andrade (2009), investigating medication 

adherence to NSAIDs and DMARDs in rheumatic conditions, 11 of 20 identified 

articles were on RA. While adherence in patients with RA varied from 30% to 93%, 10 

of 11 studies reported the adherence rate was less than 70% in patients with RA. They 

also reported that adherence has not been widely examined for most chronic 

inflammatory rheumatic diseases and the few studies that exist used different 

definitions limiting the conclusion. Quality of the included studies has not been 

assessed and due to the variety of rheumatic diseases and adherence measurement 

methods drawing a definite conclusion is impossible. Authors of this systematic review 

have not reported the country in which the included studies were conducted. By 

investigating each individual included study, we found that all studies were conducted 

in either England, USA or European countries.   

Blum et al. (2011) assessed persistence with and adherence to bDMARDs in patients 

with RA. Of the 52 studies identified, 49 (94%) studies were conducted in Europe and 

the USA. Fifty-one studies reported measures of persistence and four studies reported 

on adherence, all of which were conducted in the USA and used administrative claims 

data for the calculation of medication possession ratio (MPR).  Only two of the studies 

reported mean adherence rates and two reported the proportion of adherent patients 

(adherence more than 80%). They reported the range of medication continuation in one 

year was 32% to 90%, and continuation rates were higher with the addition of MTX or 

other DMARDs to the treatment plan.  

Fidder et al. (2013) systematically reviewed studies that assessed adherence to 

bDMARDs including adalimumab, infliximab and etanercept in patients with Crohn’s 

disease and RA. They identified three studies in RA conducted in the USA (Borah et al., 
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2009; Harley et al., 2003; Li et al., 2010). The sample size-weighted mean adherence 

was 59% in these studies. Adherence was 67%, 59% and 48% for adalimumab, 

etanercept and infliximab respectively.  They reported female gender as a negative 

determinant of adherence (Borah et al., 2009; Harley et al., 2003; Li et al., 2010).  

Scheiman-Elazary et al. (2016) conducted a systematic review of studies reporting 

medication adherence to DMARDs, steroids, and NSAIDs in patients with RA. Thirty-

one studies were identified; 14 of these studies were conducted in the USA, six in the 

UK, seven in European countries, and one each in Australia, New Zealand, Turkey and 

Mexico. The mean adherence rate was 66% (95% CI 0.58–0.75). Adherence in the 

Turkish study was 52% (Tuncay et al., 2007).  

According to these above-mentioned systematic reviews, medication adherence is sub-

optimal in patients with RA, and the majority of studies in this area were conducted in 

developed countries. 

A few single studies were found in Middle Eastern countries including Saudi Arabia, 

Turkey, Egypt and Iran (Almazrou et al., 2016; Gadallah et al., 2015; Salehi et al., 2017; 

Uckun et al., 2017). A study in Saudi Arabia surveyed 126 patients and reported 47.7% 

were adherent (Almazrou et al., 2016). Another Turkish study surveyed 82 patients and 

found 50% of participants were highly adherent (Uckun et al., 2017) and the study in 

Egypt that surveyed 140 patients found 9.4% were classified as moderately adherent 

and none classified as highly adherent (Gadallah et al., 2015). The Iranian study in 

Tehran on 252 patients reported 65% were adherent (Salehi et al., 2017). This low 

quality study had some limitations, including misconduct in adherence measurement. 

The researchers used the Compliance Questionnaire Rheumatology (CQR) 

questionnaire to assess adherence, however they did not report adherence according to 
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the guidelines that the CQR developers provided. This erroneous reporting may have 

resulted in an inaccurate adherence measurement. Finally, among developing countries, 

a study in India on 72 patients with RA found the adherence rate was 36% 

(Doddapaneni et al., 2014). These studies highlight the lack of studies focusing on 

medication adherence in developing countries and in the Middle East region. 

 

2.10. Significance of medication adherence in patients with RA 

Adherence to RA medications is essential in patients with RA to prevent structural 

damage in joints and to reach optimal health outcomes in patients with RA (Ragab et al., 

2017).   A systematic review and meta-analysis that was conducted to explore the 

impact of medication adherence on disease activity in patients with RA reported that 

RA patients with higher medication adherence tended to have lower disease activity (Li 

et al., 2017). A total of 1,963 adults with RA were included in the meta-analysis with 

DAS-28 used as the tool to assess disease activity. DAS-28 is a validated tool that 

measures disease severity in patients with RA. The results of this systematic review 

reported disease activity was significantly lower in adherent patients than in non-

adherent patients (Mean difference =−0.42, 95% CI [−0.80, −0.03], P=0.03) (Li et al., 

2017). Another cohort study of 103 patients with RA in the Netherlands explored the 

impact of medication adherence on disease activity during the first year after diagnosis. 

Medication adherence was assessed by a medication event monitoring system (MEMS) 

device. The EULAR/ACR2010 criteria was used for RA diagnosis and DAS-28 for 

disease activity assessment. They reported that non-adherent patients have a higher 

disease activity (p = 0.01), especially three months after diagnosis compared with 

adherent patients (Pasma et al., 2015). Also, they reported non-adherence is an 
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important determinant of higher disease activity in the first six months of treatment and 

it needs extra attention in the early stages of disease. As explained in section 2.5, it is 

important to begin treatment in the early stages of the disease to reach a state of 

remission as soon as possible to avoid structural damage to joints.  

The negative impact of non-adherence is not limited to the patient’s disease activity. In 

a cohort study of 194 patients with rheumatic diseases (74.2% had RA) the association 

between adherence was assessed by MEMS and healthcare costs were examined over a 

one year follow up period. They collected information on hospital costs including 

consultations, emergency department visits, hospitalisation, medical procedures, 

imaging facilities, medication costs, and laboratory tests. By using a multivariate 

regression analyses, they reported non-adherence resulted in higher total healthcare 

costs, higher hospital admissions costs and higher costs made at the rheumatology 

outpatient clinics (Pasma et al., 2017). 

 

2.11. Medication adherence determinants 

As stated in section 2.7, adherence is defined as a multidimensional phenomenon 

comprising of five dimensions (Sabaté, 2003). These dimensions relate to the person, 

socioeconomic factors, the disease, the therapy, the healthcare system and team 

situation (Sabaté, 2003).  

 

2.11.1. Person-related factors 

Person-related factors represent the patients’ attitudes, perceptions, knowledge and 

beliefs. Some of these factors are forgetfulness; fear of side-effects; low motivation; 
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poor knowledge of disease; lack of self-perceived need for treatment; uncertainty about 

the efficacy of the treatment; denial in the diagnosis; irregular attendance at follow-ups; 

hopelessness; frustration with healthcare providers and treatment and fear of 

medication dependence (Sabaté, 2003) . In RA, lack of knowledge about the disease 

and its treatment and, perception of lack of treatment effectiveness can result in non-

adherence to prescribed medications (Koutsogianni, 2017; Neame et al., 2005; Pasma et 

al., 2015; Uckun et al., 2017). The uncertainty about the efficacy of medications, 

negative beliefs about medication and the refusal to accept the chronic nature of RA 

that requires long-term treatments, are all barriers to adherence (Hope et al., 2017; 

Koutsogianni, 2017; Wohlfahrt et al., 2018). 

These negative beliefs influence self-management and self-efficacy skills, consequently 

affecting patients’ ability to follow the prescribed recommendations (Marengo et al., 

2015). In addition, people may forget to take their medications (Barbosa et al., 2015; 

Uckun et al., 2017). Beside the actual side effects of the medications, fear of side 

effects is also a reported barrier to medication adherence in patients with RA (Barbosa 

et al., 2015; Garcia Popa-Lisseanu et al., 2005; Koutsogianni, 2017; Wohlfahrt et al., 

2018). 

 

2.11.2. Socioeconomic status  

Socioeconomic status significantly influences medication adherence in people living in 

developing countries due to limited resources (Sabaté, 2003). In particular, patients 

with chronic diseases may skip medication treatment to meet other needs of their family 

members.  Socioeconomic-related factors include poverty, low level of education, 

unemployment, living in rural areas, high medication cost, lack of effective community 
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support networks, culture and lay beliefs about disease and treatment (Sabaté, 2003). 

Previous studies reported socioeconomic factors associated with adherence in patients 

with RA these were; level of education, income (Xia et al., 2016), employment status 

(Ghosh et al., 2015), living alone (De Cuyper et al., 2016), out-of-pocket costs 

(Curkendall et al., 2008; Heidari et al., 2018) and challenges with access to medications 

(Wohlfahrt et al., 2018). However, the findings have been inconsistent as the 

association between these factors and medication adherence were not significant in all 

studies on medication adherence determinants in patients with RA (Marengo et al., 

2015; Uckun et al., 2017).  

 

2.11.3. Disease-related factors 

Disease-related factors represent disease-related demands faced by the patients. Disease 

severity and the level of discomfort, pain and disability arisen from the disease are 

among these factors (Sabaté, 2003). In RA, previous studies report factors associated 

with adherence were; RA severity (Ghosh et al., 2015; Uckun et al., 2017), depression 

(Xia et al., 2016), mental health status (De Cuyper et al., 2016), presence of other 

diseases and the number of other diseases (Calip et al., 2017; De Cuyper et al., 2016). 

Patients who had shorter disease duration, better mental health and lower disease 

activity were more likely to adhere to medications than patients with opposite traits 

(Waimann et al., 2013). 

 

2.11.4. Therapy-related factors  

Therapy-related factors that affect adherence mostly reflect the experiences that 

patients have had with medication and treatment. These factors include a complex 
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medical regimen, medication side-effects, treatment duration and frequent treatment 

changes (Sabaté, 2003). Previous studies reported several therapy-related factors 

associated with adherence in patients with RA. MTX was found as the RA medication 

that patients are more likely to demonstrate non-adherence due to the side effects such 

as nausea and hair loss (Barbosa et al., 2015) and the administration frequency (Alten et 

al., 2016). The usual administration of MTX is every week or every two weeks which 

makes this medication unfavourable for administration (Alten et al., 2016). The 

patient’s experience of medication also affects adherence; experiencing positive or 

negative effects improves or deters adherence, respectively (Brandstetter et al., 2016; 

Koutsogianni, 2017; Pasma et al., 2013). 

Regarding adherence to bDMARDs, perceived effectiveness of the medication, 

injection experiences, injections frequency (Bolge et al., 2015), hospitalisation and 

emergency department visits affect adherence (Calip et al., 2017). Being hospitalised or 

attending an emergency department was reported to be associated with lower 

medication adherence (Calip et al., 2017). 

 

2.11.5. Healthcare system and team factors 

Healthcare system and team factors that influence adherence include factors related to 

insurance, the healthcare system and the healthcare professionals. A good patient-

provider relationship and patient education improve adherence. However, inadequate 

reimbursement by health insurance programs, poor medication availability in the 

market, low skilled healthcare providers on managing chronic diseases and medication 

adherence, time limitation and poor patient follow-up are barriers to adherence (Sabaté, 

2003). In RA, a relationship regarding trust building and treatment plan explanation 
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between the rheumatologist and the patient improves adherence (Brandstetter et al., 

2016; Koutsogianni, 2017; Pasma et al., 2015). A trustful physician-patient relationship 

was highly appreciated by patients. Other adherence determinants in this category 

included access to and availability of rheumatologist and medications and insurance. In 

a qualitative study, Voshaar et al. (2016) identified barriers and facilitators of 

adherence to DMARDs. Regarding the environmental context, access to health 

professionals and availability of medications in the pharmacy were significant 

adherence determinants. They also reported that medication OOP costs contribute to 

non-adherence in patients with RA.  

 

2.12. Out-of-pocket (OOP) costs and medication adherence 

Since 2000, the use of expensive new medications with chronic conditions has 

increased healthcare costs (Health Care in America 2006 Survey, 2006) and therefore, 

individual OOP costs have also increased (Paez et al., 2009). OOP cost is defined as the 

portion of total healthcare expenditure that is paid by the patient excluding the 

payments made for health insurance premiums (Machlin, 2006). A study of 7,527 

patients with RA in the USA reported the introduction of bDMARDs had increased the 

total annual cost of treatment three-fold (Michaud et al., 2003). These high prices may 

limit the utilisation of these medications (Desai et al., 2014). In another study of 8,545 

patients with RA in the USA, 43.6% of patients reported difficulty paying OOP costs 

and of these patients, 9.0% reported they were unable to purchase all medications and 

pay for the care they needed. They reported that 2.4% to 19.2% of household income 

was consumed by OOP costs and household income was the main determinant of OOP 

burden, followed by disease activity, and coverage of health insurance. They reported 
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patients younger than 65 years of age, encounter substantial OOP burden (Wolfe et al., 

2009). A cohort study of 81 patients with RA in Australia reported that OOP burden 

was higher in younger patients and patients with private health insurance than their 

older counterparts who were covered by pensions (Lapsley et al., 2002). A study in 

Mexico investigated catastrophic expenses of 262 patients with RA. Catastrophic 

expenses referred to health expenses more than 30% of the total household income. 

They reported that RA caused catastrophic expenses in 47% of households, which were 

significantly associated with the type of health insurance coverage and disease duration. 

They also investigated impoverishment, defined as those households that could not 

afford the Mexican basic food basket. They reported that impoverishment occurred in 

67% of households and was associated with catastrophic expenses and low 

socioeconomic level (Álvarez-Hernández et al., 2012). 

Review studies have shown that increasing patient OOP costs decreases medication 

adherence in a variety of diseases. For example, Eaddy et al. (2012) identified 66 

studies in a systematic review that evaluated the relationship between changes in OOP 

costs and medication adherence in chronic diseases, 85% of those identified studies 

reported increasing the OOP costs was significantly associated with a decrease in 

medication adherence. Patients with RA are more vulnerable to cost-related non-

adherence because of high prices of the bDMARDs (De Vera et al., 2014). Cost-related 

medication non-adherence (CRN) is related to the patient delaying or, not refilling 

prescriptions, skipping doses or taking smaller doses of their medication due to cost 

(Harrold et al., 2013; Soumerai et al., 2006). Therefore, as part of this thesis, we 

conducted a systematic review to determine whether OOP costs affect medication 

adherence in adults with RA. This work is presented in section 2.13. 
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2.13. A systematic review of medication adherence and OOP costs in patients 

with RA 

Before designing the study, a systematic review was conducted to investigate the 

literature regarding the relationship between medication adherence and OOP costs in 

patients with RA. It was important to identify the existing research that had been 

conducted, to assist with the design of the PhD study effectively. Findings of the 

systematic review have been published in Seminars in Arthritis and Rheumatism (2018).  

Only six studies were identified through a broad search of 12 databases; of which five 

out of six were conducted in the USA. The population and the methods of the included 

studies varied widely. However, an inverse relationship between OOP costs and 

medication adherence was identified. Findings suggest that healthcare providers and 

health policy makers should be aware that OOP costs can contribute to non-adherence 

to RA medications. Therefore, health policy makers globally should identify the 

appropriate OOP amount, so patients do not experience CRN.  
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2.14. Assessment of medication adherence 

As stated in section 1.4, one of the aims of the study was to assess medication 

adherence. There are various methods for medication adherence assessment including 

electronic monitoring, pill counts, clinical measures, prescription refills and self-report.  

Each method of medication adherence assessment has advantages and disadvantages, 

and there is no best measurement method (Zullig et al., 2017). The appropriate method 

should be chosen based on several factors including the context (tightly controlled 

clinical trial setting vs. clinical setting), purpose of measuring adherence (research vs. 

clinical), available resources (data, personnel, materials, and funding), time (quick 

screening vs. comprehensive review), and phase of interest (initiation, implementation, 

or discontinuation) (Zullig et al., 2017). To choose a suitable method, based on the 

purpose of the project, the reliability and practicality, especially cost-effectiveness 

should be considered (Lam et al., 2015). In this section, an explanation of each method 

is presented to provide information on which method is the most appropriate 

measurement of adherence for this study.  

 

2.13.1. Medication electronic monitoring 

Medication electronic monitoring systems are devices and reporting mechanisms for 

keeping track of pill-taking behaviour that provides objective information for 

understanding pill-taking behaviour (Haberer, 2013). The first well-known device is the 

Medication Event Monitoring System (MEMSTM) that is a bottle cap that contains a 

microelectronic switch, a clock and a memory chip. Every opening and closing of the 

MEMS cap records a time and date that is stored. The stored data can be downloaded to 

a computer via a USB cable and displayed graphically or in spreadsheet format for 
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analysis (Haberer, 2013). The advantage of this method is that it is considered as the 

closest tool to a gold standard for adherence measurement (de Klerk et al., 2003). The 

other advantage is that it provides extensive data. For example, adherence measured 

daily over a three-week period may result in 24 measures (Rohay, 2010). There are 

some disadvantages to these devices. First, each opening does not necessarily mean that 

the medication is taken. Second, one cap is suitable for one medication and for multiple 

medications, several caps are needed. Third, patients may take out multiple pills as a 

“pocket dose” at a time for later taking. Fourth, the data must be downloaded 

periodically into a computer for analysis, and if this period is long, it may be late for 

non-adherence diagnosis and an intervention to prevent the irreversible clinical 

consequences (Haberer, 2013). Other practical issues in using this method include 

obtaining unanimous agreement among the patient, pharmacy, and healthcare providers 

that the cap will be utilised and, patients and pharmacy staff are required to be trained 

(Williams et al., 2016). In RA, often patients take several medications including 

glucocorticoids and several sDMARDs (Smolen et al., 2017), while with electronic 

devices only adherence to one medication is assessed. Therefore, several bottles are 

needed for assessing adherence to all RA medications which makes the practicality of 

this tool unfavourable. Moreover, the majority of bDMARDs are administered 

subcutaneously or intravenously (van Vollenhoven, 2016). In addition, this method is 

more costly than other methods (Checchi et al., 2014). MEMS studies require large 

funds due to the high price of the device especially for studies with large populations 

(Lam et al., 2015). In a 2001 study that assessed medication adherence in patients with 

schizophrenia, an average of USD$274 per patient was spent to complete a 6-month 

study (Diaz et al., 2001). Also, it is possible that the patient loses the device. Seven 
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patients lost the devices and each lost device incurred a cost of $126 and data was lost 

(Diaz et al., 2001). 

2.13.2. Pill counts 

In the pill counting method, patients are given a specific number of pills, which is 

enough for a specific period of time, and they return the unused pills (Williams et al., 

2013). Adherence is calculated as the ratio of the number of pills consumed to the 

number of days medication supplied (Liu et al., 2001; Williams et al., 2013). There are 

challenges in using this method. It is often the case that participants either fail to return 

empty medication bottles or dump their pills, leading to large amounts of missing data 

or biased reports (Pauler et al., 2002). In addition, adherence underestimation is 

probable, because this method uses the dispensed date as the start day of the 

consumption without considering the chance of taking surplus medication. It is 

common for patients with chronic diseases to refill the medication before running out 

(Vik et al., 2004). Moreover, the cut-off point to divide adherence and non-adherence, 

in this method, is generated arbitrarily (Farmer, 1999) that may result in discrepancy on 

identifying adherent and non-adherent patients and, comparing medication adherence 

across studies. Pill count was used in early studies of adherence in patients with RA 

(Marengo et al., 2015) but was replaced with electronic monitoring systems as the 

reference standard (Farmer, 1999). Similar to electronic monitoring systems, a 

reasonable pill count does not guarantee that the patient has taken the medication. In 

addition, similar to electronic monitoring systems, it is not a suitable method for 

measuring adherence to injectable medications. 
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2.13.3. Clinical measures 

Clinical measures can be employed to measure how much medication is in the body at a 

specific point in time, and it provides an accurate indication of whether the person has 

taken their medication (Rohay, 2010). In RA, routine measurement of the blood levels 

of ESR, CRP, anti-cyclic citrullinated peptide antibody (Anti-CCP) and rheumatoid 

factor (RF) are part of the recommended routine diagnostic and monitoring for patients 

with RA (Pincus, 2006). These tests do not demonstrate the serum level of RA 

medications in the blood, they show the inflammatory activity of the body (Pincus, 

2006). Nonetheless, the single laboratory tests are not enough to assess each individual 

patient with RA regarding the efficacy of medications (Goldsmith et al., 1993). ESR 

and CRP indicate the level of inflammation in the body. The level of ESR and CRP 

decrease with successful RA treatments. However, ESR and CRP are normal in about 

40% of patients with RA, which makes these tests unsuitable for all patients with RA 

(Pincus, 2005; Wolfe et al., 1994). Another limitation with these tests is that while ESR 

and CRP decrease in most successful RA treatments, they tend to be stable in many 

patients, even with clinical improvement (Wolfe et al., 2001). Anti-CCP and RF are 

antibodies that have been used for RA diagnosis (Abdul Wahab et al., 2013). However, 

30% to 40% of patients with RA do not have anti-CCP or RF. Therefore similar to ESR 

and CRP, these tests are not suitable as a single indication for RA treatment 

improvement or a measure of adherence (Riedemann et al., 2005).  

 Although the presence of a medication in a biologic fluid provides evidence that the 

patient has received a dose of the medication within some period before the test. These 

tests may not reflect the true nature of the person’s medication adherence behaviour 

because they are specific to the time point of the test and clinical measures are 
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influenced by patient variations in absorption and metabolism. Several patients could 

have similar serum levels of the target medication, but each may have consumed 

medication in a different fashion (Farmer, 1999). The other practical issue is that 

frequent repeated sampling might be needed due to the short half-life of some 

medications and issues regarding white-coat adherence (adherence improves around the 

time of clinical appointment) (Cramer et al., 1990). Using a blood test, adherence to 

HCQ was examined in patients with systemic lupus erythematosus (an autoimmune 

disease). They reported blood HCQ assay is a reliable method to assess adherence to 

this medication due to the long-term half-life of HCQ (more than one month) and, 

finally they suggested using this method of adherence measurement where unscheduled 

and regular tests are feasible and the half-life of the medication is long-term 

(Costedoat-Chalumeau et al., 2007). However, this method is costly to implement if the 

tests are not routine tests that the patient is required to implement (Rohay, 2010). 

Considering that in RA the tests that measure the serum level of medications are not 

conducted routinely, this method could be costly and require additional staff. 

 

2.13.4. Prescription refills  

Medication adherence assessment using prescription refill data involves a secondary 

database, such as an electronic prescription service or insurance claim. Prescription 

refill data can be retrieved retrospectively and can be used to assess adherence to 

multiple medications over a long period of time (Calvert et al., 2012). This method is a 

convenient, non-invasive and inexpensive method. And it is mainly used for large 

populations (Carter et al., 2010; Lehmann et al., 2014). This method shows the amount 

of medication received but it does not necessarily mean that the medication is taken. 
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Therefore, this method might be accurate in identifying non-adherent patients but not 

those who are adherent (Andrade et al., 2006). Prescription refill data have been used 

frequently for adherence studies in patients with RA in developed countries (Borah et 

al., 2009; Curkendall et al., 2008; Hopson et al., 2016). However, this method of 

assessing adherence requires accurate data from pharmacy databases. Therefore, it is a 

suitable method in countries where prescriptions are linked with pharmacies or 

pharmacies have comprehensive databases (Been et al., 2017; Ho et al., 2009). In Iran, 

patients with RA, purchase their prescriptions only once, and no refill (repeat) 

prescriptions are given. Therefore they have to visit a rheumatologist again to obtain a 

prescription for RA medications (Zaboli et al., 2016). Therefore, this method is not a 

suitable method for adherence measurement in Iranian society. 

 

2.13.5. Self-report 

Self-report measurements involve healthcare providers’ or patients’ evaluation of their 

medication-taking behaviour (Lam et al., 2015). Patient self-report tools are among the 

most widely used and preferred methods because they are quick for implementation, 

inexpensive, and can be administered by lay people. Also, they reflect patient attitudes 

and experiences (Stirratt et al., 2015). A review article on self-report medication 

adherence measures showed moderate correspondence of these tools to other adherence 

tools and reported that they can significantly predict clinical outcomes (Stirratt et al., 

2015). Also, they reported the quality of these tools have improved through efforts to 

use validated scales. However, an accurate outcome is highly dependent on patients’ 

honesty and ability to recall the events (Choi et al., 2004), and it may be subject to 

social desirability (also known as faking good) resulting in adherence overestimation. 
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Participants may alter responses in the direction they perceive to be desired by the 

investigator and society (Huang et al., 1998). The opposite situation is also possible, 

where participants try to appear sick to qualify for support (also known as faking bad) 

(Aday et al., 2006). These biases can be minimised by wording the questions in a non-

judgmental way inferring that socially undesirable behaviour is common and acceptable 

and, by providing adequate information to the participant (Morisky et al., 1986). 

Therefore, it is essential to choose an appropriate tool to ensure that the tool correctly 

assesses medication adherence.  

As electronic monitoring systems are considered the gold standard in adherence 

assessment, several medication adherence self-report surveys were validated against 

electronic monitoring devices. A systematic review by Shi et al. (2010) was conducted 

to examine the association between medication adherence self-report questionnaires 

and electronic medication monitoring devices. They reported the majority of self-report 

questionnaires which are validated against electronic monitoring devices showed good 

reliability and validity and can be considered for assessing patient-reported adherence 

(Shi et al., 2010). One of these questionnaires was the Compliance Questionnaire 

Rheumatology (CQR) which is used in this project. 

In RA, self-report questionnaires have been widely used to assess adherence (Marengo 

et al., 2015). Among the validated self-report tools, Morisky’s Medication Adherence 

Scale (MMAS) and CQR are used frequently in RA studies (Gadallah et al., 2015; 

Pascual-Ramos et al., 2013; Spruill et al., 2014; Waimann et al., 2013). While MMAS 

is a general tool that has been used in many studies to assess medication adherence, it 

was originally developed and tested on patients with hypertension (Morisky et al., 

2008). However, the CQR (de Klerk et al., 2003) specifically measures medication 
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adherence to oral antirheumatic medications which makes it an appropriate tool for 

adherence measurement in patients with RA. CQR was chosen for this thesis project 

and further information on this tool is presented in section 3.1.2. 

 

2.15. Summary of Chapter 2 

Chapter 2 has provided an overview of RA, introduced RA medications, the 

significance of adherence to RA medications and medication adherence determinants in 

patients with RA. Consequences of non-adherence to prescribed medications were also 

described that reported deviations from the prescribed regimen results in irreversible 

structural damage in joints and disability. Therefore, it is essential for patients with RA 

to remain adherent to their prescribed medication. The literature was systematically 

reviewed to examine the relationship between OOP costs and medication adherence 

that revealed this relationship was not well studied in patients with RA. Finally, 

different methods of adherence measurement were also described to indicate which 

method is suitable for this project. The following chapter presents the research methods 

that was used in this study. 
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3. Chapter 3: Methods 

This chapter outlines the design and methodology of the research. The mixed methods 

design is described, followed by the selected mixed methods design; that is, a 

concurrent multilevel mixed methods design. The conceptual model (Andersen’s 

Behavioural Model of Health Services Use) that was used as a guide for study design 

and data analysis is also described. In addition, the instruments used, data collection 

processes, data analysis and ethical considerations are outlined in this chapter. Finally, 

the integration of the results of the quantitative and qualitative components are outlined. 

 

3.1. Research design: Mixed methods approach 

The mixed methods research is full of opportunities for the creative development of 

methodological advances to contribute to complex problems (Mertens et al., 2016). A 

mixed methods approach was used for this study. Mixed methods refers to a single 

project involving qualitative and quantitative data (Creswell et al., 2003; Halcomb et al., 

2015). There are several instances that a mixed methods is an appropriate choice of 

research method (Halcomb et al., 2015). Where the researcher encounters a complex 

phenomenon, the mixed methods empowers the researcher to investigate the 

phenomenon from several aspects by integrating quantitative and qualitative research 

approaches (Creswell et al., 2003; Halcomb et al., 2015). Due to the complex nature of 

medication adherence, a mixed methods is a useful way to better understand the 

phenomenon and obtain data to improve adherence (Kumar et al., 2013).  In addition, in 

studies where multiple perspectives are needed to understand the phenomenon, the 

mixed methods is recommended (Halcomb et al., 2015). Medication adherence is a 

multifaceted phenomenon that is associated with patient, healthcare provider and 
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healthcare system factors (Jimmy et al., 2011). The mixed methods is the most 

appropriate method for this thesis firstly because of the complexity of medication 

adherence phenomenon and secondly, two main aspects of the adherence phenomenon 

were included in this thesis: patients and their direct healthcare providers 

(rheumatologists). 

 

3.1.1. Advantages and disadvantages of a mixed methods approach 

In several ways a mixed methods approach is more valuable than a single qualitative or 

quantitative approach (Creswell et al., 2007; Zhang et al., 2013). The first reason is that 

it provides the strength that compensates the weakness of both qualitative and 

quantitative methods. While it is stated that quantitative is unable to understand 

people’s talk, the qualitative method has potential bias due to personal interpretation 

and the limitation in generalisability (Creswell et al., 2007). Secondly, a mixed methods 

approach provides more extensive evidence than either qualitative or quantitative 

methods (Creswell et al., 2007; McKim, 2017). Thirdly, by employing a mixed 

methods approach, the researcher is not limited to one paradigm, and they can use 

multiple worldviews (Creswell et al., 2007). Finally, a mixed methods is practical 

because the researcher is not restricted in a particular method and also it provides a 

complete picture of a phenomenon including numbers and words (Creswell et al., 2007; 

McKim, 2017). From our knowledge, little is known on medication adherence in 

Iranian patients with RA and by using a mixed methods design, the phenomenon can be 

explored extensively. Also, evidence on rheumatologists’ perspective is scarce 

worldwide. Interviews are the most appropriate tool where little is known about the 

study phenomenon (Gill et al., 2008). Therefore, by employing semi-structured 
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interviews with rheumatologists, deep information on rheumatologists’ insight was 

provided. 

A few disadvantages of using mixed methods approach have been identified. This 

approach may result in higher costs of study conduct, and may require a team of 

researchers to manage the data collection, analysis and reports. This approach also 

requires a researcher who is trained in both qualitative and quantitative methods for the 

quality of the combining the data to be assured. Moreover, publication of the results 

might be difficult if the reviewers are methodological purists (Johnson et al., 2004; 

Teddlie et al., 2009). The PhD researcher obtained a scholarship from Monash 

University to cover the tuition fee and living allowances. This thesis was funded by 

Monash University with a budget of $4000 AUD and the PhD researcher managed to 

conduct the study within this budget. The biggest expenditure was related to the 

professional translation and the transcription of interviews. The PhD researcher who 

was responsible for data collection and analysis had previous experience of conducting 

quantitative studies and was trained to conduct several qualitative methodologies 

during her PhD candidacy. Furthermore, all members of the supervision team were 

experienced researchers in both qualitative and quantitative methods.   

 

3.1.2. Concurrent multilevel mixed methods design 

Mixed methods designs are described by three basic design logics: concurrent, 

sequential quantitative or sequential qualitative (Creswell et al., 2018). These designs 

explain how quantitative and qualitative components can be implemented, concurrently 

or sequentially. The researcher should choose the right approach according to timing, 

integration and the priority of the quantitative and qualitative components. In sequential 
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designs, one component (qualitative or quantitative) has to be completed before the 

next begins (Plano Clark et al., 2016). This design is used when one component 

(qualitative or quantitative) explains or builds the other one (Creswell et al., 2018). 

In concurrent design, also named the triangulation design by Creswell et al. (2003) the 

researcher aims to compare or merge the results of qualitative and quantitative 

components to reach a comprehensive and more validated conclusion (Figure 3.1).  The 

implementation of the quantitative and qualitative components are independent of each 

other; each set of data is analysed separately and then the results are combined (Plano 

Clark et al., 2016). The advantage of this method is that the researcher can collect the 

data simultaneously that saves cost and time (Creswell et al., 2011). Due to the time 

limitation of the PhD project and the fact that the results of each component were not 

required for the explanation of the other one, the concurrent design was used in this 

thesis. 

 

 

 

 

 

 

One of the triangulation design variants is where the researcher investigates different 

levels within a system, which is named “multilevel research”  (Tashakkori et al., 1998) 

or “indefinite triangulation” (Cicourel, 1974; Hammersley, 2008). The indefinite 

triangulation requires collecting accounts of the same event from several people with a 

Quantitative component 

Qualitative component 

Combine two 

sets of results 

Draw inferences 

based on two sets 

Figure 3.1. Concurrent mixed methods design. Extracted from Plano Clark and Ivankova 

(2016, p. 117) 
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view to documenting how these accounts were assembled from different perspectives 

(Cicourel, 1974). This approach is exemplified as the examination of a physical object 

from two different viewpoints or angles; it provides different pictures of the object that 

might not be useful to validate each other but it provides a more complete picture of the 

phenomenon (Erzberger et al., 2003). Hammersley (2008, p. 26) interprets this as an 

approach close to the sociology of knowledge: “the interest is in why participants’ 

accounts take the varying forms they do, or rather in how they have been put together”. 

This approach enhances mutual understanding of a phenomenon, that helps the 

development of the future practice. In other words, this triangulation method, generates 

divergent interpretations, rather than only checking the validity of each source of data 

(Hammersley, 2008). Determinants of medication adherence are associated with patient, 

provider and healthcare system factors, with interactions among them (Jimmy et al., 

2011). Therefore, in this study, both the patients and the rheumatologists were studied. 

Rheumatologists are direct healthcare providers of patients with RA and they are 

specialists for medication prescribing and counselling for RA. They play a key role in 

RA management (Bolge et al., 2013) and in affecting patients’ adherence to 

medications by providing information, addressing perceptions about medication, and 

establishing trust in their management strategy (Pasma., 2015). 

In concurrent multilevel design, there is no priority in either the qualitative or 

quantitative component because each component covers some aspect of the issue and 

provides different but complementary results (Plano Clark et al., 2016). In this study, at 

the patient level, medication adherence was assessed, and adherence determinants were 

explored by a quantitative design. At the rheumatologist level, by using a qualitative 

method, this study explored how rheumatologists assessed medication adherence and 



78 

 

based on rheumatologists’ experience and expertise, adherence determinants were 

identified. 

Figure 3.2 depicts the visual diagram of this study according to Ivankova et al.’s (2006) 

guideline. This figure is a graphical demonstration of the mixed methods design 

procedures and the products or outcomes of each research strand. It also depicts the 

place in the study where the integration of the results of both qualitative and 

quantitative components occurred. 

Due to several reasons, a quantitative component was used for studying patients and a 

qualitative component was used for rheumatologists. The first aim of the study was to 

assess medication adherence. For an accurate assessment of medication adherence, a 

validated tool was required; this study employed a survey, which is explained further in 

section 3.4.3. Also, no valid tool has been introduced to assess adherence from 

healthcare providers’ such as rheumatologists’ perspective. Therefore, a quantitative 

study of the patients and a qualitative study of rheumatologists were conducted.  

The second aim of the study was to determine adherence determinants and the effect of 

OOP costs on medication adherence. To achieve this aim, the findings from the survey, 

responses from an open-ended question at the end of the survey and a qualitative study 

of rheumatologists were explored. In an open-ended question at the end of the survey, 

we asked patients which factors, if any, affected them not taking their medication 

according to their rheumatologist’s prescribed orders. A quantitative component was 

not appropriate for studying rheumatologists due to small population of rheumatologists 

(N=18) in our study setting. Quantitative analysis is more sensitive to larger sample 

sizes. The minimum sample size for a survey is 30 although based on the research aim 

and the number of variables studied a minimum of 100 subjects is recommended 
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(Delice, 2010). In addition, anonymous nature of surveys, allows for honest responses 

whereas, patients may be less inclined to discuss their adherence face to face. 
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Qualitative component 

 A cross-sectional survey of 

patients with RA (308 patients) 

A survey consisted of four 

sections: (1) demographic and 

clinical characteristics, (2) CQR, 

(3) CRN, (4) an open-ended 

question. 

Software used for data 

management and analysis: SPSS 

IBM 24 

Analysis:  

- Descriptive analysis 

- Stepwise logistic regression 

Semi-structured interviews 

with rheumatologists (10 

rheumatologists) 

 

 

Software used for data 

management and analysis: QSR 

International's NVivo 12 

Analysis: Thematic analysis 

Numeric and text data 

Procedure 

Quantitative component 

Text data 

Product 

Integration of the quantitative 

and qualitative results 

Figure 3.2. Visual diagram of this study design based on Ivankova et al. (2006) guideline. 
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3.2. Conceptual model 

Using health behaviour theories is essential for medication adherence researchers as it 

facilitates the study design and interpretation of results (Ruppar, 2010). Conn et al. 

(2016) conducted a systematic review on studies that examined theory- or model-linked 

medication adherence interventions in healthy or physically ill adults excluding people 

with psychiatric disorders or, people taking sexual or reproductive function medications. 

They reported that the most common theories and models used for medication 

adherence interventions were motivational interviewing, social cognitive theory, health 

belief model, transtheoretical model, and self-regulation/common sense model (Conn et 

al., 2016). They reported these interventions have a significant but modest effect on 

medication adherence outcomes. They discussed that this modest effect might be due to 

inappropriate theory selection. Individuals were mostly the target of these models and, 

models that address adherence behaviour in families, communities and healthcare 

systems were not reported (Conn et al., 2016).  

Health behaviour is not an independent phenomenon and it occurs in a context (Crosby 

et al., 2010). Future medication adherence intervention research should address the 

individual factors and, the social and environmental context of behaviour (Conn et al., 

2016; Ruppar, 2010). Determinants of medication adherence are not only associated 

with the patient, but also the healthcare provider and healthcare system (Jimmy et al., 

2011). Examples of such contextual factors are the patient’s relationship with 

healthcare providers, family and community members. In addition, the health policies 

and healthcare system contribute to the availability of and accessibility to healthcare 

providers, health insurance and prescription medication coverage (Ruppar, 2010). 
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Therefore, it is essential to choose a model that integrates both the individual and 

environmental factors. 

Andersen’s (1995) behavioural model for health service utilisation is one of the well-

accepted models that helps to better understand factors defining equitable access to 

healthcare services. Healthcare services are used when patients’ needs meet the 

professional healthcare system (Ricketts et al., 2005). Andersen’s model classifies the 

determinants of healthcare service use into three categories; predisposing factors, 

enabling factors, and need factors and each factor is influenced by the individual and 

context (Figure 3.3). Predisposing factors refer to the characteristics that shape attitudes 

toward healthcare services use. Enabling factors refer to resources that promote or 

impede healthcare services use. Need factors refer to the individual's disease that 

necessitates the use of healthcare services. This model evolved over five phases. The 

first and fundamental phase was developed in the 1960s in a study aimed at 

understanding why families use healthcare services. It reported people use healthcare 

services due to their predisposition to use healthcare services, factors which enable or 

impede them to use healthcare services and their need for care (Andersen, 1968). In 

phase two (1970s), the contextual factors including the healthcare system were included 

in the model to indicate the importance of national health policies. In the first two 

phases, the focus was on healthcare services use. In phase three (1980s), they identified 

other health behaviours including personal health activities such as diet, exercise or 

medication adherence that affect health services use. In phase four (1990s), they added 

feedback loops showing that outcomes, can affect subsequent predisposing, enabling, 

and need characteristics of the population and their use of health services. Finally, in 

phase five (2000s), they report that health behaviours are influenced by both individual 
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and contextual factors. Contextual factors refer to the health organisation and provider-

related factors and community characteristics (Andersen, 2008; Andersen et al., 2007). 
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Figure 3.3. Andersen’s Behavioural Model of Health Services Use. Extracted from Andersen (2008, p. 651). Copyright (2008) by Lippincott 

Williams & Wilkins. 

 

  

Predisposing   Enabling        Need  

 

 

 

Personal health 

practices 

 

 Process of 

medical care 

 

Use of personal 

health services 

Predisposing    Enabling     Need  

Demographic            Financing           Perceived 

Social                        Organisation      Evaluated 

Beliefs 

 

 

 

Demographic 

Social                          

Beliefs 

Health policy 

Financing          

Organisation     

 

Environmental 

Population 

Heath indices 

Perceived 

health 

 

Evaluated 

health 

Consumer 

satisfaction 



85 

 

Predisposing factors: Individual predisposing factors include demographic, social and 

health belief factors. Demographic factors include demographic characteristics such as 

age and gender. Social factors include the status of a person in the community such as 

education, occupation, and ethnicity. Health beliefs factors such as attitudes, values, 

and knowledge about health and healthcare services that can influence peoples’ 

subsequent behaviour. Contextual predisposing characteristics are the same as the 

individual predisposing characteristics but on a larger scale representing the community. 

Demographic and social characteristics include the age, gender, marital status, 

education, ethnicity and employment level of the community. Beliefs refer to values 

and cultural norms of the community regarding how healthcare services should be 

organised and made accessible to the population that can influence peoples’ subsequent 

behaviour (Andersen et al., 2007).  

Enabling factors: Individual enabling characteristics include financing and 

organisation of healthcare services. Financing involves the income and wealth available 

to the individual to pay for healthcare services and the reasonable price of healthcare to 

the patient, determined by having health insurance and affordable OOP costs. High 

OOP costs limits patients access to medication and other healthcare services that may 

contribute to medication non-adherence. Healthcare services organisation refers to the 

source of care, the type of that source (private or public, emergency), transportation and 

travel time to and waiting time for healthcare service. Contextual enabling 

characteristics refer to health policies, financing and organisation that influence patients’ 

access and availability of healthcare services and their subsequent health behaviour. 

Health policies include public and private at all levels from local to national. Financing 

characteristics refer to the resources potentially available to pay for healthcare services 

such as per capita community income, health insurance coverage, price of medical care 



86 

 

and other health-related goods and services, and method of compensating healthcare 

providers. Organisation characteristics refer to the amount, distribution and structure of 

healthcare services facilities and personnel such as the ratios of specialists and hospital 

beds to population, the structure of medical care regarding the delivery system where 

people receive care, facilities working hours and their location, and educational 

programs (Andersen et al., 2007). 

Need factors: Individual need characteristics include perceived and evaluated need. 

Perceived need refers to how individuals view their own health. Perceptions about the 

importance and magnitude of a health problem or symptoms leading to a decision to be 

adherent or non-adherent to medications. Evaluated need refers to the health 

professional judgment that is usually determined by objective measurements such as 

physical examination, blood pressure measurement, temperature measurement, and 

laboratory tests results. Contextual need characteristics include environmental 

characteristics and population health indices. Environmental need characteristics 

include health-related measures of the physical environment, such as the quality of 

housing, water and air. Population health indices include mortality rates (such as age-

adjusted mortality rate and mortality rates for different diseases); morbidity and 

disability (Andersen et al., 2007). 

The Andersen’s model has been widely used in studies to organise the determinants of 

healthcare services use (Babitsch et al., 2012). Also, it has been successfully used in 

previous studies to predict and explain the pattern and determinants of utilisation of 

medication prescriptions (Devine et al., 2005; Farley et al., 2004). In addition, the 

Andersen’s model has been used in studies of medication adherence in diseases such as 

acquired immune deficiency syndrome (AIDS), asthma and heart disease (Holtzman et 

al., 2015; Unni et al., 2011; Ye et al., 2007). It was also used in patients with RA in 
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order to explore; the determinants of medical services use (Berkanovic et al., 1991), the 

association between adherence to physical activity and HR-QOL (Austin et al., 2012) 

and determinants of bDMARDs initiation (Desai et al., 2014). Desai et al. (2014) 

grouped variables according to the Andersen’s model into predisposing variables 

including age, sex, and geographic location; enabling variables including insurance 

type and OOP costs, and need variables including severity of RA and presence of other 

comorbidities. Ye et al. (2007) used Andersen’s model in a quantitative study to 

examine the effect of statin OOP costs on adherence to statin in patients with coronary 

heart disease (CHD) following discharge from hospital. They included the following 

variables as control variables in the model: predisposing (age and gender); enabling 

(health plan type, year of statin initiation, and under the care of a cardiologist) and need 

(comorbidities, number of other medications, and use of nonstatin lipid-lowering drugs). 

The current study was not intended to test the Andersen’s behavioural model related to 

medication adherence in patients with RA. However, this model was employed as a 

guide for designing the study and for data analysis as it best describes a behaviour by 

including both the individual and contextual factors. 
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3.3. Method for the quantitative component: Cross-sectional study of patients with RA 

A cross-sectional survey was used to generate quantitative data to provide a broad 

understanding of medication adherence from the patients’ perspective. The objectives were; 

to examine the demographic and clinical characteristics of patients with RA and, to assess 

medication adherence and finally to explore the effect of OOP costs on medication adherence. 

Moreover, other potential determinants of adherence were explored. In the following sections, 

the detailed method is presented.  

 

3.3.1. Tool 

A structured paper-based survey was used for data collection. The survey was developed 

drawing on the related literature reviewed in Chapter 2 and guided by the Andersen’s 

behavioural model. The survey validity was examined by the supervision team and a 

statistician. Minor amendments were made according to their feedback. Then, the survey was 

translated into Persian by an accredited professional translator to ensure that the language 

used matched the English version and differentiated between formal and informal words. To 

obtain a conceptually equivalent survey, the translated version was back-translated to English. 

The back-translated version was found to be accurate by the researcher and the bilingual 

translator. The survey consisted of five sections (Appendix 1).  

Section one contained nine questions that collected demographic information including 

gender, urban or rural residency, monthly income, employment status, education, marital 

status, living with whom, insurance coverage and type of insurance. These questions were 

developed based on the variables introduced in the Andersen’s behavioural model and a 

systematic review of medication adherence in patients with RA, which reported conflicting 
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evidence on the association between medication adherence and age, socioeconomic status, 

marital status and place of residence (Pasma et al., 2013). Other studies reported factors 

associated with adherence these were; level of education, income (Xia et al., 2016), 

employment status (Ghosh et al., 2015) and living alone (De Cuyper et al., 2016). However, 

the findings have been inconsistent as the association between these factors and medication 

adherence were not significant in all studies (Marengo et al., 2015; Uckun et al., 2017). 

Therefore, it was deemed important to prove whether these determinants influenced 

medication adherence in Iranian patients with RA.  

Section two contained 15 questions that explored the disease of the participant and included 

questions related to the duration since diagnosis and commencement of treatment, the RA 

medications prescribed (including oral RA medications and bDMARDs), the daily 

frequencies of oral medications and monthly frequencies of bDMARDs. Medication 

adherence has been found to be variable over time and among different DMARDs in patients 

with RA (Pasma et al., 2016). Patients with RA preferred lower duration and frequency of 

medication use (Poulos et al., 2014). However, conflicting evidence was reported for the 

relationship between adherence and frequency of medication use (Pasma et al., 2013). This 

section also included questions related to the diagnosis of other comorbidities (asthma, high 

blood pressure, diabetes, heart disease, depression, osteoarthritis, high cholesterol, chronic 

kidney disease and other comorbidities) if relevant and if participants had been hospitalised 

due to RA. A systematic review reported conflicting evidence for the relationship between 

adherence and, comorbidities and previous inpatient stay (Pasma et al., 2013). Other studies 

reported factors associated with adherence were; RA severity (Ghosh et al., 2015; Uckun et 

al., 2017), depression (Xia et al., 2016) and mental health status (De Cuyper et al., 2016).  

According to the aim of the study, monthly medication OOP costs were also collected in this 

section of the survey by providing a blank space, so they could report the last amount they 
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remembered paying for their medication purchase. OOP costs were reported in the United 

States Dollar (USD) adjusted to the date of data collection (March 2017). It was discovered 

that patients with RA in Shiraz routinely visit the rheumatologist every three months. As 

recall bias was possible for OOP costs after three months, the questions in section four of the 

survey were included to substantiate the OOP costs incurred by each participant.  

Section three assessed medication adherence. The Compliance Questionnaire Rheumatology 

(CQR) (de Klerk et al., 1999) was employed to measure medication adherence to oral RA 

medications. This questionnaire contained 19 questions with responses on a four-point Likert 

scale ranging from one (do not agree at all) to four (agree very much). CQR has been 

validated against electronic medication event monitoring, and it has been shown to have good 

reliability and validity (de Klerk et al., 2003). Conducting a multiple linear regression, 

weighted CQR score significantly predicts medication adherence (p = 0.001, r2 = 0.46).  In 

addition, discriminant analyses reported that sensitivity and specificity to detect medication 

adherence was 62% and 95%, respectively (de Klerk et al., 2003). This tool was deemed to be 

the most appropriate self-report tool for adherence measurement for the current study because 

it is specifically designed to assess medication adherence in rheumatology related diseases. It 

is not a general tool. Permission was obtained from the developers for its use in this study. 

CQR developers provided an automated Excel file in which by entering responses, 

participants were divided into two groups: either adherent or non-adherent. They provided 

different sheets within the Excel file for the cut-off adherence of 50%, 55%, 60%, 65%, 70%, 

75%, 80%, 85%, 90% and 95%. They suggested 80% as the optimal cut-off for medication 

adherence in RA (de Klerk et al., 2003). As discussed in section 2.10, the cut-off point of 80% 

was chosen for this study. The forward and backward translation of CQR was conducted by 

professional translators, and the reliability was tested by standardised Cronbach’s alpha (α= 
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0.71). The Cronbach’s alpha more than 0.70 is the accepted standard that shows the reliability 

(Peterson, 1994). 

Section four assessed cost as a barrier to adherence by using the cost-related medication non-

adherence (CRN) questionnaire. CRN was first developed in the USA due to high OOP 

medication costs (Soumerai et al., 2006). The CRN questionnaire contains four questions to 

assess whether the participant had ever delayed, not refilled prescriptions, skipped doses or 

taken smaller doses of their medication due to cost during the last year. For each of the listed 

scenarios, the participants could choose from the options ‘often’, ‘sometimes’, or ‘never’. 

Participants who answered ‘sometimes’ or ‘often’ were experiencing CRN. The results from 

the CRN questions were reported by percentage. The CRN questionnaire has been widely 

used and validated in the USA Medicare Current Beneficiary Survey (MCBS), which is 

conducted by the Centers for Medicare and Medicaid Services (CMS) ("Medicare Current 

Beneficiary Survey (MCBS),"). MCBS is a multipurpose continuous survey that has been 

collecting data on a nationally representative sample of the Medicare beneficiaries for over 

25 years.  Permission was obtained from the CMS for use of the tool. The central goals of this 

survey are to determine expenditure and sources of payment for all healthcare services 

including OOP costs, and to find outcomes over time such as changes in health status and 

patients’ satisfaction with healthcare. The CRN questions were used in several other studies 

in the USA (Kang et al., 2018; Lee et al., 2018; Srinivasan et al., 2018) and other developed 

countries including Australia, Canada, France, Germany, the Netherlands, New Zealand, 

Norway, Sweden, Switzerland and the UK  (Hennessy et al., 2016; Morgan et al., 2017). 

Section five contained one open-ended question that asked participants which factors, if any, 

affected them taking their medication according to their rheumatologist’s prescribed orders. 

Using an open-ended question enabled the researcher to discover the responses that 

individuals give spontaneously (Reja et al., 2003). 
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Disease activity measurement: To evaluate disease activity, the Disease Activity Score 28 

(DAS-28) was assessed by the rheumatologist. Following patients’ verbal agreement on 

participation in the study, rheumatologists assessed DAS-28 and recorded the score on top of 

a paper survey. The survey then was provided to the participant to complete in the waiting 

room. Completed surveys were placed in a sealed box in the RA clinic waiting room (section 

3.3.3).  

A systematic review was conducted to find the existing disease activity measures in RA by 

American College of Rheumatology (ACR) (Anderson et al., 2012). Fourteen measures were 

identified and nine of them were reported as the most useful and feasible measures by 

rheumatologists. From these nine measures, six measures had the strongest psychometric 

properties; the Clinical Disease Activity Index, DAS-28, Patient Activity Scale (PAS), PAS-

II, Routine Assessment of Patient Index Data with three measures, and Simplified Disease 

Activity Index (Anderson et al., 2012). DAS-28 is a well-validated tool and the most widely 

used measure in assessing disease severity (Wells et al., 2009) in clinical trials and 

monitoring individual patients (Fransen et al., 2005). It is also the common measure for RA 

activity assessment in Iran (Alishiri et al., 2011; Mobini et al., 2017; Sandoughi et al., 2017). 

DAS stands for 'disease activity score' and the number 28 refers to the 28 joints that are 

examined in this assessment. As it requires a professional physical examination, in the 

current study, DAS-28 was assessed by the rheumatologist. DAS-28 was developed because 

in RA, the inflammatory activity cannot be measured using a single variable. This index 

combines information from swollen joints, tender joints, the blood markers of inflammation 

and general health (Fransen et al., 2005). To calculate the DAS-28 the rheumatologist counts 

the number of swollen joints (out of 28), counts the number of tender joints (out of 28), takes 

blood (or reads the results of the last blood test) to measure the erythrocyte sedimentation rate 

(ESR) or C reactive protein (CRP) and asks the patient to score their general health status 
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(indicated by marking a line between very good and very bad). These results are then inputted 

into a mathematical formula to produce the overall score which is a number on a scale from 0 

to 10 indicating the RA activity according to the following categories: remission (<2.6), low 

(2.6-3.2), moderate (3.2–5.1), high (>5.1) disease activity.  

 

3.3.2. Study setting 

The study was conducted in Shiraz, Iran. Shiraz is the centre of Fars province and located in 

the south of Iran (Figure 3.4). With a population of 1.5 million, approximately 4,952 people 

living in Shiraz suffer from RA. Shiraz University of Medical Sciences (SUMS) is one of the 

major medical universities in Iran. Established in 1946, this university now has 41 hospitals 

(including 14 teaching hospitals), more than 10000 students and more than 18000 staff, that 

makes it the main healthcare provider in the south of Iran.  

 

Figure 3.4. Shiraz location in Iran. 
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The data were collected at two private and two public rheumatology specialist outpatient 

clinics. These clinics are the main centres for RA treatment. The two public clinics were 

Motahari and Hafez. These two clinics are located in Nemazee and Hafez hospitals. With 912 

and 167 hospital beds respectively, these hospitals are amongst the largest hospitals and they 

have the main rheumatology centres in Shiraz, affiliated with SUMS and are responsible for 

the care of rheumatology patients in the south of Iran. The outpatient clinics within the two 

public hospitals are government funded and these healthcare services are cheaper than private 

clinics. In order to achieve a broad sample of patients with RA, patients from two private 

rheumatology clinics were also recruited, which are not government funded. 

 

3.3.3. Population and sampling 

All patients who had been diagnosed with RA according to the ACR/EULAR criteria 

(Aletaha et al., 2010) for longer than three months and were 18 years of age or older were 

eligible to participate in the survey. Patients were excluded if they were deemed mentally 

unstable according to a diagnosis by a physician. Rheumatologists checked the patients’ 

eligibility to participate in the survey. Consecutive, convenience sampling was used. 

Data were collected between January 2017 and March 2017. Flyers were posted in the 

waiting rooms of the clinics for initial recruitment processes. The PhD researcher was at the 

waiting room in the outpatient clinics to provide interested participants with the explanatory 

statement and answer their potential questions. Thereafter patients visited the rheumatologists 

for their examination. The rheumatologist assessed the disease severity of all participants 

who agreed to participate using the DAS-28 tool and recorded the score at the top of the 

paper copy of the survey. Names of participants were not recorded to maintain anonymity. 

Participants were then given the survey to complete in the waiting room. They left the 
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completed survey in a provided box. The PhD researcher remained in the outpatient clinics 

during the recruitment period to answer any questions from participants. For illiterate patients, 

the researcher read the survey to each participant and completed the survey on their behalf. 

Illiteracy was determined through self‐report; participants asked the researcher to read the 

questions for them. There was no consent form. If the patient completed the survey, consent 

was implied. The explanatory statement explained that completion of the survey was 

completely voluntary and that researchers and rheumatologists are unable to determine who 

had completed the survey. 

Sample size was determined using the formula for comparison of two proportions. Using a 

mean adherence rate of 66% (Scheiman-Elazary et al., 2016) and a difference of 10% in 

adherence between groups, the suggested sample size was 303 after considering a 10% non-

response rate (CI=90%, power=80%). 

 

3.3.4. Data analysis 

Data were entered and coded into the Statistical Package for the Social Sciences (SPSS) 

version 24 (IBM, Armonk, NY, USA) for analysis and listwise deletion of missing records 

was employed to handle missing data. For reporting descriptive data, mean and standard 

deviation (SD) were used for continuous variables that were normally distributed, and median 

and inter-quartile range (IQR) were reported for skewed variables. Bivariate analysis of 

patients’ characteristics between adherent and non-adherent patients were undertaken using 

Mann-Whitney U test for continuous skewed data and t-test for normally distributed 

continuous variables and chi-squared tests for dichotomous variables. The p-value of 0.05 or 

lower was considered significant.  
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Andersen’s Behavioral Model of Health Services Use (Andersen, 2008) was employed as a 

guide to organise control variables in examining the relationship between medication 

adherence and OOP costs. Logistic regression was chosen for examining this relationship as 

adherence was reported as a binary outcome; adherent or non-adherent. Previous studies have 

reported factors associated with adherence in patients with RA and include: level of 

education, income, depression (Xia et al., 2016), age, RA treatment duration, hospitalization 

due to RA (Calip et al., 2017), presence of other diseases, the number of other diseases, living 

arrangements (Calip et al., 2017; De Cuyper et al., 2016), gender (Fidder et al., 2013), out-of-

pocket costs (Heidari et al., 2018), oral medications frequency (Alten et al., 2016) and using 

biologics (Marengo et al., 2015). Due to a large number of variables, researchers chose the 

best-suited variables to include in the logistic regression model. Therefore, a stepwise logistic 

regression (backward) was conducted to find the association of OOP costs and medication 

adherence by controlling other potential determinants of adherence. Variables in the step ten 

of the logistic regression was chosen to be included in the model. These variables were 

treatment duration, depression, number of comorbidities and injectable medications. As the 

OOP cost was the main variable of interest in this study. OOP cost was also included in the 

model.  

The text data from the open-ended question were entered into a Microsoft Excel sheet and 

analysed in four steps. First, responses were read several times for familiarisation. Second, 

responses were categorised by similar concepts to identify the barriers to medication 

adherence. Third, grouped responses were double checked to ensure that they were assigned 

to the appropriate category. Finally, the number of responses in each category were counted 

and reported as percentages (Cho, 2019).  
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3.4. Method for the qualitative component: Interview with rheumatologists 

3.4.1. Sample  

A semi-structured interview was chosen to collect data. In this method, the researcher focuses 

on the research questions and explores issues that arise spontaneously (Doody, 2013). 

Rheumatologists that work at SUMS were invited to participate in the semi-structured 

interviews. These rheumatologists provide care to patients with RA visiting the public clinics 

affiliated with the university and private centres. All rheumatologists working at SUMS were 

eligible to be included in the study and there was no exclusion criteria. The semi-structured 

interview guide was based on questions addressing the conceptual model underlying this 

study, Andersen’s (2008) behavioural model of health services use and the literature review. 

The interview guide was designed to explore rheumatologists’ insights regarding 

determinants of medication adherence in patients with RA and to explore how they assess 

medication adherence (Table 3.1).  

Table 3.1. Semi-structured interview questions to explore medication adherence in patients 

with RA from the perspective of rheumatologists. 

•  

• ❖ What medications do you usually prescribe to RA patients? 

• ❖ What effect does the type of medication prescribed have on the patient’s 

adherence to their medication? 

• ❖ What are some of the problems associated with medication adherence RA 

patients? 

• ❖ What do you think are the key barriers to medication adherence as seen by 

patients? 

• ❖ What factors motivate patients with good adherence to adhere well? 

• ❖ What percentage of your patients do you believe are non-adherent? 
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• ❖ Do you use any method to measure medication adherence? If yes, what 

methods do you use? 

• ❖ Are there any organisational barriers that you think contribute to medication 

non-adherence? 

• ❖ Do you think the costs of medications affect their adherence behaviour? 

• ❖ What health professional factors affect adherence? 

 

3.4.2. Data collection 

Eighteen rheumatologists were working at SUMS at the time of the study [January 2017]. All 

rheumatologists had weekly meetings on Mondays. The researcher asked permission from the 

head of the rheumatology department to attend one of these meetings to explain the study. 

The rheumatology department of SUMS covers all hospitals providing care to patients with 

RA. The researcher prepared a brief oral presentation to describe the study and provided each 

rheumatologist with a printed explanatory statement, which outlined the study further 

(Appendix 2). The rheumatologists had the opportunity to ask questions. Interested 

participants could contact the researcher directly from the contact details listed on the 

explanatory statement. Ten rheumatologists agreed to participate in the study. Eight 

rheumatologists declined to participate due to their busy schedules. Interviews were 

conducted at a time and place of the participants’ choosing. All chose to be interviewed in 

their offices. Prior to the interview commencing, written, informed consent (Appendix 3) was 

obtained from each participant, along with their demographic details. Interviews were 

conducted between January 2017 and March 2017 in Persian language and translated to 

English by a professional translator. All interviews were conducted in a private setting and 

audio recorded with a digital voice recorder (Olympus) with a secure digital card to collect 

data electronically. The recorded files were translated into English and transcribed verbatim 
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by a paid professional transcription service. The service guaranteed to keep the information 

confidential as part of their terms and policy. The researcher listened to each of the recorded 

interviews and read the transcripts to assure the transcripts’ accuracy. By reviewing the 

transcripts and listening to audio recordings, the researcher also was able to become 

familiarised with the data. The transcribed interviews were imported into NVivo software 

(Version 12, QSR, Australia). This software facilitates data management and analysis by 

eliminating many of the manual tasks associated with analysis, such as coding and classifying 

information (Bazeley et al., 2007). 

 

3.4.3. Data analysis 

Interview data were analysed using an inductive thematic analysis approach introduced by 

Braun and Clarke (2006) that involved searching across the data to find repeated patterns of 

meaning. The six key stages of this approach are familiarisation with your data, generating 

initial codes, searching for themes, reviewing themes, defining and naming themes and 

producing the report. Familiarisation involved listening to the audio recordings and reading 

the transcripts several times. During familiarisation, initial ideas were noted to identify and 

construct a thematic framework. The researcher and one of the supervisors coded four non-

randomly selected transcripts. They elaborated the discrepancies and developed the coding 

framework. Additional codes were added where new codes were discovered for the 

remaining transcripts.  Then, the initial codes were collated into potential themes and 

reviewed for accuracy. The discovered themes were employed to answer the study questions 

including what are the determinants of adherence and how do rheumatologists assess 

medication adherence. The identified themes were mapped into the Andersen’s Behavioral 

Model of Health Services Use to report the adherence determinants. 



100 

 

 

3.5. Ethical considerations 

Prior to data collection commencing, ethical approval was obtained from the Monash 

University Human Research Ethics Committee (0896) (Appendix 6) and the ethics committee 

at SUMS (2711-2016) (Appendix 7). This study was considered a low-risk study as no risks 

or harm to the participants were anticipated. All patients and rheumatologists were provided 

with a copy of the explanatory statement (Appendices 2 and 4) to ensure that participants 

were well informed of what the study involved prior to deciding to participate. It also ensured 

that both anonymity and confidentiality were described for potential participants. The PhD 

researcher explained the content of the explanatory statement to illiterate patients. All 

interview data were de-identified. According to Monash University regulations for data 

management, data were stored in LabArchives. LabArchives is a Monash supported cloud-

based electronic notebook. Only researchers had access to data by using a personal username 

and password. Data will be stored for at least five years after the completion of this project, 

after which they will be disposed by deleting data files located in LabArchives. 

 

3.5.1. Ethical considerations of the quantitative component 

In the survey of patients, flyers were used for the initial recruitment process. The PhD 

researcher was at the waiting room in outpatient clinics to provide the interested participants 

with the explanatory statement (Appendix 4) and answer their potential questions. Then 

patients visited the rheumatologists for their examination. Whilst the rheumatologists 

completed the DAS-28 for participants and confirmed the eligibility of the interested 

participants, they ultimately did not know whether their patient completed the survey and 

returned it to the box. The researcher was present in the clinic during recruitment and was 
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available to address any questions from the interested participants. The voluntary nature of 

this research was explained in the explanatory statement and by the researcher, and 

participants were informed that participation did not affect their treatment process. Since the 

survey was anonymous, the written consent form was not obtained from the participants.  

 

3.5.2. Ethical considerations of the qualitative component 

As mentioned in section 3.5.2, the researcher attended the rheumatologists’ weekly meeting 

to describe the study. There was no existing relationship between the researcher and the 

rheumatologists. The researcher provided an explanatory statement and consent form for 

them to review and ask questions regarding the study before accepting the invitation to 

participate. The interview files are only accessible to the researchers and the identity of the 

rheumatologists was de-identified by the PhD researcher. 

 

3.6. Integration of quantitative and qualitative data 

The quantitative and qualitative data were analysed separately, and the findings are reported 

separately in Chapters 4 and 5. The two sets of results are then compared side-by-side in a 

discussion to provide a complete picture of medication adherence in Iranian patients with RA 

(Creswell et al., 2018) in Chapter 6. In the side-by-side approach, the researcher compares the 

results within a discussion presenting first one set of results and then the other (Creswell et al., 

2018). The interpretation in the triangulation approach is typically written into the discussion 

section of the study. The discussion section includes a comparison of results and notes 

whether there is convergence or divergence between the two sets of results (Creswell, 2015; 

Creswell et al., 2018).  According to the overarching aim of the study, the integration 
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included the discussion of results regarding the assessment of medication adherence and the 

effect of OOP costs on medication adherence. 

 

3.7. Summary of Chapter 3 

This chapter has presented the methodology used to conduct this study. It included an 

explanation of the research design, the underlying conceptual model and a detailed procedure 

of conducting the two components of the study. Tools used for data collection, the 

characteristics of the sample, the recruiting process and data analyses were presented for each 

component. In addition, ethical considerations to protect the participants were described. The 

following two chapters will present the results of the quantitative and qualitative components. 
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Chapter 4 

Quantitative Results 
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4. Chapter 4: Quantitative results 

This chapter presents the results of the survey completed by patients with RA. These results 

are published in the International Journal of Rheumatic Diseases. The manuscript aimed to 

assess medication adherence to oral RA medications, to examine adherence determinants 

with a focus on the effect of medication OOP costs on medication adherence and to examine 

CRN in patients with RA. A total of 308 surveys were completed. The results, which were 

not included in the published manuscript are outlined following the article. 
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4.1. Published manuscript on the quantitative component of the study 
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4.2. Compliance Questionnaire Rheumatology responses 

This section presents the findings of each of the 19 items of the Compliance Questionnaire 

Rheumatology (CQR) which were not included in the published manuscript (Table 4.1). 

 

Table 4. 1. Participants’ responses to the Compliance Questionnaire Rheumatology (CQR). 

Questions N 

Don’t 

agree 

at all, 

N (%) 

Don’t 

agree, 

N (%) 

Agree, 

N (%) 

Agree 

very 

much, N 

(%) 

1. If the rheumatologist tells me to take the 

medicines, I do so. 

305 0 

(0.0) 

2 

(0.7) 

146 

(47.9) 

157 

(51.5) 

2. I take my anti-rheumatic medicines 

because I then have fewer problems. 

304 6 

(2.0) 

18 

(5.9) 

153 

(50.3) 

127 

(41.8) 

3. I definitely don’t dare to miss my anti-

rheumatic medications. 

301 24 

(8.0) 

27 

(9.0) 

111 

(36.9) 

139 

(46.2) 

4. If I can help myself with alternative 

therapies, I prefer that to what my 

rheumatologist prescribes. 

302 85 

(28.1) 

113 

(37.4) 

55 

(18.2) 

49 (16.2) 

5. My medicines are always stored in the 

same place, and that’s why I don’t forget 

them. 

308 4 

(1.3) 

8 

(2.6) 

133 

(43.2) 

163 

(52.9) 

6. I take my medicines because I have 

complete confidence in my rheumatologist. 

308 2 

(0.6) 

2 

(0.6) 

120 

(39.0) 

184 

(59.7) 

7. The most important reason to take my anti-

rheumatic medicines is that I can still do what 

I want to do. 

300 0 

(0.0) 

5 

(1.7) 

152 

(50.7) 

143 

(47.7) 

8. I don’t like to take medicines. If I can do 

without them, I will. 

303 42 

(13.9) 

73 

(24.1) 

118 

(38.9) 

70 (23.1) 

9. When I am on vacation, it sometimes 

happens that I don’t take my medicines. 

307 130 

(42.3) 

82 

(26.7) 

55 

(17.9) 

40 (13.0) 

10. I take my anti-rheumatic drugs, for 

otherwise what’s the point of consulting a 

rheumatologist? 

307 32 

(10.4) 

15 

(4.9) 

171 

(55.7) 

89 (29.0) 

11. I don’t expect miracles from my anti-

rheumatic medicines. 

301 61 

(20.3) 

71 

(23.6) 

94 

(31.2) 

75 (24.9) 

12. If you can’t stand the medicines you 

might say: “throw it away, no matter what”. 

304 141 

(46.4) 

103 

(33.9) 

37 

(12.2) 

23 (7.6) 

13. If I don’t take my anti-rheumatic 

medicines regularly, the inflammation 

returns. 

300 5 

(1.7) 

8 

(2.7) 

85 

(28.3) 

202 

(67.3) 

14. If I don’t take my anti-rheumatic 

medicines, my body warns me. 

302 2 

(0.7) 

5 

(1.7) 

99 

(32.8) 

196 

(64.9) 
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15. My health goes above everything else and 

if I have to take medicines to keep well, I 

will. 

302 0 

(0.00 

2 

(0.7) 

117 

(38.7) 

183 

(60.6) 

16. I use a dose organiser for my medications. 300 122 

(40.7) 

105 

(35.0) 

40 

(13.3) 

33 (11.0) 

17. What the doctor tells me, I hang on to. 301 0 

(0.0) 

6 

(2.0) 

126 

(41.7) 

169 

(56.3) 

18. If I don’t take my anti-rheumatic 

medicines, I have more complaints. 

301 1 

(0.3) 

4 

(1.3) 

108 

(35.9) 

188 

(62.5) 

19. It happens every now and then, I go out 

for the weekend and then I don’t take my 

medicines. 

307 131 

(42.7) 

83 

(27.0) 

70 

(22.8) 

23 (7.5) 

 

More than 98% of participants agreed that they follow the rheumatologist’s instruction on 

medications (items number 1 and 17). Participants (30%) acknowledged that they do not take 

medications on weekends or on vacation (items number 9 and 19). More than 96% of 

participants agreed that their medications are always stored in the same place and they do not 

forget taking them. Nearly all participants (92%) agreed that by taking their medications, they 

have less problem (items number 2, 7, 13, 14 and 18). Over three quarters (75%) of 

participants did not use a dose organiser for their medications (item number 16). 

 

4.3. Cost-related medication non-adherence (CRN) questionnaire 

The following Table (Table 4.2) presents the participants’ responses to the cost-related 

medication non-adherence (CRN) questionnaire. CRN contains four questions to assess cost 

as a barrier to medication adherence. Responses of “sometimes” or “often” indicate non-

adherence due to cost.   
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Table 4. 2. Participants’ responses to the cost-related medication non-adherence (CRN) 

questionnaire. 

Questions: During the current year how often did 

you: 

N Often, 

N (%) 

Sometimes, 

N (%) 

Never, 

N (%) 

Decide not to fill or refill a prescription because 

the medicine cost too much? 

304 17 

(5.6) 

63 (20.7) 224 

(73.7) 

Delay getting a prescription filled or refilled 

because the medicine cost too much? 

305 45 

(14.8) 

114 (37.4) 146 

(47.9) 

Skip doses to make the medicine last longer? 303 15 

(5.0) 

40 (13.2) 248 

(81.8) 

Take smaller doses to make the medicine last 

longer? 

303 12 

(4.0) 

44 (14.5) 247 

(81.5) 

 

According to CRN questionnaire (Table 4.2), 80 participants (26.3% of participants) decided 

not to fill or refill a prescription because the medication cost too much. One hundred and 

fifty-two participants (52.1% of participants) delayed purchasing a prescription because the 

medication cost too much. Fifty-five participants (18.2% of participants) skipped doses to 

make the medication last longer. Fifty-six participants (18.5% of participants) took smaller 

doses to make the medication last longer.  

  

4.4. The relationship between the responses of the CQR and the open-ended question 

One hundred and twenty participants responded to the open-ended question. Among the 

respondents, 36% (43 participants) wrote that they were adherent to their medications with 

responses such as “I take my medications according to the doctor’s prescription” or “Because 

I trust my doctor, I completely adhere to medications” or “I totally adhere to medications and 

it was working for me. I am better now”. Among these 43 participants that perceived 

themselves as adherent, only 13 participants (30%) were identified as adherent by the CQR. 

A chi-square test revealed that there was no statistical relationship between adherence 
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perceived by participants in the open-ended question and the adherence measured by the 

CQR (Chi-square = 1.58, p = 0.20). 

 

4.5. Summary of Chapter 4 

This chapter has presented the results of the quantitative component of the study, which was a 

survey of patients with RA. A total of 308 surveys were collected. The majority of patients 

with RA were female, married, living in urban areas, housewives, with no independent 

income and illiterate. All participants were using oral RA medications and 20% were 

bDMARDs users. Analysis revealed that adherence to oral RA medications was sub-optimal 

in Iranian patients with RA and approximately 29% of patients reported not refilling, 

delaying to refill, skipping doses or taking smaller doses due to cost. Medication out-of-

pocket (OOP) costs were reported as barriers to adherence in the responses to the open-ended 

question. The following chapter will present the results of the qualitative component. 
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5. Chapter 5: Qualitative results 

This chapter presents the results of the interviews with rheumatologists. In-depth semi-

structured interviews provided detailed information on rheumatologists’ perspective on 

medication adherence in patients with RA. The objectives of conducting these interviews 

were; to explore how rheumatologists assess medication adherence in patients with RA and, 

to explore medication adherence determinants in patients with RA from the perspective of 

rheumatologists with a focus on the effect of OOP costs on medication adherence. The 

findings of this component of the study are published in the International Journal of 

Rheumatic Diseases.  
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5.1. Published manuscript on the qualitative component of the study 
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5.2. Summary of Chapter 5 

This chapter has presented the results of the qualitative component of the study which 

included interviews with 10 rheumatologists. Findings revealed that rheumatologists in this 

sample do not use any validated tool for the assessment of medication adherence and they do 

not have regular conversations about adherence with their patients. However, they had rich 

experiences regarding the determinants of adherence. The identified determinants of 

adherence were mapped according to the Andersen’s Behavioural Model of Health Service 

Use and divided into three groups: patient-, rheumatologist- and healthcare organisation-

related determinants which reported medication adherence is a multifaceted phenomenon. 

The following chapter will discuss the key findings of this study. 
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6. Chapter 6: Discussion and integration of results  

This chapter explains and interprets the principal findings of this study. The first section 

discusses the findings of the quantitative component. The second section discusses the 

findings of the qualitative component. Following that, the main research questions are 

discussed by comparing the findings of each component of this thesis with the literature by 

using the side-by-side approach introduced by Creswell et al. (2018). 

The main aim of this mixed methods study was to assess medication adherence to oral RA 

medications and its determinants with a focus on the effect of out-of-pocket (OOP) costs on 

medication adherence. The quantitative component used a survey of patients with RA to 

firstly assess medication adherence and secondly to examine determinants of adherence; in 

particular, the effect of OOP costs. The qualitative component used interviews to explore 

rheumatologists’ experience regarding medication adherence in patients with RA, how they 

assess adherence and their perspective on the effect of OOP costs on medication adherence.  

 

6.1. Quantitative results 

Medication adherence was measured by Compliance Questionnaire Rheumatology (CQR) (de 

Klerk et al., 1999). Although some questions were missed in the questionnaire, such as the 

question asking about using a dose organiser, the total score well-recognised the adherent and 

non-adherent patients (the reliability was 0.71). The majority of participants who perceived 

themselves as being adherent were not identified adherent by the CQR. Finding no statistical 

association between the CQR measure and the open-ended question also confirms the use of 

CQR compared to a simple question. 

CQR reported 40% of Iranian patients with RA were adherent to their oral RA medications. 

This finding shows that medication adherence is sub-optimal in this group of patients. From 
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my knowledge, there was only one study conducted in Iran that assessed medication 

adherence in patients with RA (Salehi et al., 2017). Like this study, CQR was used to assess 

medication adherence and adherence was also reported to be sub-optimal (65%) (Salehi et al., 

2017). However, the results of that study are questionable due to the limitations in adherence 

calculation. While the current study calculated the adherence using the Excel file which the 

developers of CQR suggested (de Klerk et al., 1999), the other study by Salehi et al. (2017) 

calculated the total score by summing the value of the 19 individual items unweighted. The 

developers of this validated tool advised that weighting scores assigned to individual items 

was an important factor in the calculation of adherence. The detailed comparison with the 

results of other studies that used self-report tools for adherence measurement was provided in 

the published manuscript (section 4). Medication adherence was found to be lower among 

people with RA in Middle Eastern countries than in European countries (see section 4.1). The 

difference in education and income level between these two regions might contribute to the 

difference in the adherence. Education level and income are higher in European countries 

than Middle Eastern countries. While the GDP per capita in European countries was 

US$ 39,996 in 2018, this figure was US$ 8,057 in Middle East and North Africa and 

US$ 5,627 in Iran in 2017 (World Bank, 2018). In 2016, the literacy rate was 99% in 

European countries. This figure was 80% in Middle East and North Africa and 86% in Iran 

(World Bank, 2018). The majority of the participants in this study were unemployed and 

illiterate. 

 

6.1.1. Medication adherence and demographic characteristics 

The demographic characteristics of the participants reflect the epidemiology of RA in Iran. 

The demographic information reported in this study were similar to other Iranian studies 

which reported the majority of patients with RA were female, married, housewives, with low 
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level of education and residing in urban areas (Hosseini Moghadam et al., 2018; Sandoughi et 

al., 2017; Yousefi et al., 2015). In this study, no statistical relationship was found between 

medication adherence and demographic characteristics including age, gender, site of 

residency, income, employment, education, marital status, living with whom and insurance. 

One reason might be that the majority of the Iranian patients with RA were female, married, 

living in urban areas, housewives, with no independent income and illiterate, so the statistical 

tests may not have found the actual relationship between medication adherence and 

demographic characteristics. A systematic review was conducted to investigate medication 

adherence measured by refill data in the USA in patients with RA. The review reported male 

gender and older age associated with higher medication adherence (Murage et al., 2018). 

Pasma et al. (2013) conducted a systematic review to identify the determinants of medication 

adherence in patients with RA. They identified 18 studies. They reported conflicting evidence 

regarding the relationship between adherence and age; while four of the included studies 

reported that older patients had higher adherence due to their not busy schedules, six of the 

included studies agreed with this study and found no significant relationship.  

Previous studies found inconsistent results regarding the association between demographic 

characteristics and medication adherence in patients with RA (Marengo et al., 2015; Uckun et 

al., 2017). The following demographic factors have been found to be associated with 

adherence in patients with RA; level of education, income (Xia et al., 2016), employment 

status (Ghosh et al., 2015) and living alone (De Cuyper et al., 2016). In the systematic review 

conducted by Pasma et al. (2013) similar to this study, no relationship was identified between 

medication adherence and, gender, education, employment and marital status. As adherence 

is a complex phenomenon, demographic information may not necessarily determine 

medication adherence. The other reason might be due to the small sample size in different 

demographic groups which have not provided sufficient statistical power to determine the 
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association between these characteristics and medication adherence. These results suggest 

that medication adherence is multi-faceted so demographic characteristics alone cannot 

influence medication adherence. 

 

6.1.2. Medication adherence and disease-related characteristics 

In this study, no statistically significant association was found between disease severity, 

which was measured by DAS-28 and medication adherence. The median score of DAS-28 

reported moderate disease activity among patients with RA. Similar to this study, no 

association was reported between adherence and DAS-28 score in Japanese patients who 

have had RA for more than 4.6 years. They reported that a high DAS-28 score was highly 

associated with medication adherence in the early stages of RA (Nakagawa et al., 2018). 

Given that disease severity is associated with medication adherence in the early-stage of the 

disease, finding no statistical association in our study might be explained; the median RA 

duration was seven years in the current study. On the contrary, Waimann et al. (2013) 

reported lower disease activity in adherent patients in a sample of 107 patients in a 

prospective cohort study. Differences in study designs can contribute to different results. Also, 

the association between disease activity and medication adherence is unpredictable and 

dynamic which results in different findings. 

Like this study, no significant association was found between the adherence measured by a 

self-report tool [Medication Adherence Report Scale (MARS)] and disease duration in a 

cross-sectional study of 108 patients with RA in the USA (Salt et al., 2011). In the mentioned 

systematic review conducted by Pasma et al. (2013), also no association was found between 

medication adherence and disease duration. In contrary to our finding, Berner et al. (2019) 

reported patients who had shorter disease duration were more likely to adhere to medications. 

Berner et al. (2019) conducted a cross-sectional study of 120 patients who had a disease 
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duration of more than one year. They reported a statistically significant relationship between 

disease duration and medication adherence. They reported patients with disease duration 

more than 10 years are in higher risk of being non-adherent than patients with less than 10 

years disease duration. The difference between the population studied might explain the 

difference between the findings of Berner et al.’s study and the current study. Therefore, the 

disease duration variable requires more investigation in other populations and larger sample 

sizes, while ensuring that there is adequate variability in disease duration. 

BDMARDs users were more likely to be non-adherent to oral RA medications. BDMARDs 

are more effective and faster in action than oral RA medications including sDMARDs. 

Patients may feel better after bDMARDs use. Therefore, they may underestimate the 

importance of oral RA medications and neglect taking them. A study in the USA that used 

refill data for adherence assessment reported similar result that the majority of bDMARDs 

users had adherence rate of less than 60% to oral RA medications (Engel-Nitz et al., 2012).  

The logistic regression model only explained a small portion of variance. Potentially, other 

determinants of medication adherence have been missed in the survey. These determinants 

might include personality characteristics, quality of communication with the rheumatologist, 

and, confidence and information regarding RA and treatment. 

  

6.1.3. Open-ended question 

Seventy-seven patients listed several barriers to medication adherence in response to the 

open-ended question. Medication costs and affordability, preoccupied and forgetting, side 

effects and disappointment in treatment were the most commonly mentioned barriers to 

medication adherence. These findings confirm that patients have financial difficulty in 

purchasing medications. Although a statistically insignificant association was found between 
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employment and income with medication adherence, most participants were unemployed and 

had no independent income, which can explain their difficulty in purchasing medications. 

More discussions regarding the effect of OOP costs are made in section 6.3.2. Participants 

mentioned being preoccupied and forgetful as barriers to medication adherence. Congruent 

with this current study, Uckun et al. (2017) and Barbosa et al. (2015) also reported 

forgetfulness as adherence barriers. The findings of the CQR reported approximately 30% of 

participants (Table 4.1) do not take their medications during a vacation or weekends. Change 

in routine may result in medication non-adherence.  

Despite the benefits of RA medications, they cause numerous side effects that influence 

patients’ decision on adherence behaviour. In the trade-offs between side effects and possible 

benefits of RA medications, patients might choose not to have side effects, so they may cease 

medications or take smaller doses to minimise the side effects (Eisenberg, 2012). A 

qualitative study conducted in Germany which interviewed 18 patients with RA also found 

side effects as barriers to medication adherence (Brandstetter et al., 2016). Ma et al. (2019) 

studied 200 patients with RA and reported the most common medication-related problem was 

medications side effects. Patients mentioned disappointment of treatment as adherence 

barriers. They expect to be cured through the medications. When their expectations are not 

met after a period of medication adherence, it may lead to disappointment in treatment and 

ceasing of the medication. Similar to our study, Brandstetter et al. (2016) reported 

disappointment in treatment as barriers to medication adherence. Providing sufficient 

information regarding RA mechanism and medications’ benefits and side effects might 

influence patients’ perceptions and expectations. 
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6.2. Qualitative results 

6.2.1. Patient-related determinants of medication adherence 

Rheumatologists stated several determinants of adherence that were associated with the 

patient’s characteristics and beliefs.  

Rheumatologists stated that patients with low levels of education and health knowledge were 

more susceptible to medication non-adherence. In particular, they stated patients’ poor health 

literacy and poor knowledge regarding the chronicity of RA were barriers to adherence. This 

finding is consistent with the finding of other studies. Joplin et al. (2015) conducted a 

systematic review of experimental and longitudinal studies that examined medication 

adherence in patients with RA. They reported that low level of education and low health 

literacy were barriers to medication adherence. Voshaar et al. (2016) conducted a mixed 

methods study including a survey of 120 patients with inflammatory rheumatic diseases and 

focus groups of 21 patients to identify the determinants of adherence to DMARDs. Similar to 

this study, they reported that the patient’s knowledge regarding disease and treatment is one 

of the determinants of adherence (Voshaar et al., 2016). The majority of participants in this 

study were illiterate; they could not read a text and did not have the opportunity to be 

educated regarding the health-related topics. Therefore, they could not access written forms 

of educational information regarding RA and medications and, also their knowledge 

regarding health-related topics was limited. Although studies have not proven that high level 

of education improves adherence (Pasma et al., 2013), rheumatologists perceived low literacy 

as a barrier to medication adherence, which might be addressed by providing non-written 

educational programs utilising verbal and visual educational material.  

Rheumatologists stated that patients’ adherence was highly related to the expectations of the 

medication’s effect, experiences with medication, characteristics of medications and the 
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patients’ conscientiousness trait. Brandstetter et al. (2016) interviewed 18 patients with RA to 

investigate the determinants of medication adherence, similar determinants were reported in 

their study. These findings might show that rheumatologists did not provide sufficient 

information for their patients to shape realistic expectations. As a chronic disease, RA 

requires long-term pharmaceutical treatment. Patient’s knowledge regarding the necessity of 

the medications is essential for long-term adherence, which can be influenced by the 

information the rheumatologist provides to the patient. Negative experiences with 

medications, expecting side effects or having high expectations from medications for an 

ultimate cure, may lead to disappointment and medication cessation. Negative experiences 

with medications and disappointment of treatment were also found in the open-ended 

question of the survey as adherence barriers (section 6.1.3). Pasma et al. (2015) conducted a 

qualitative study of 33 patients with inflammatory arthritis. Similar to this study, they 

discovered that experiences with medication were determinants of adherence in the initiation 

of DMARDs.  

Rheumatologists reported a few cases of patients who admitted that they were influenced by 

the salesperson of traditional medicine to replace the prescribed medications with traditional 

medicines, including medicinal plants. A patient’s lack of knowledge regarding their disease 

and low level of health literacy may contribute to their use of traditional medicines instead of 

the prescribed medications. However, rheumatologists stated that this issue also happened in 

educated patients. As RA is a long term disease, during the years of treatment with 

pharmaceutical treatment, even educated patients might want to test the effect of traditional 

medicines to see the actual outcome. Rheumatologists stated that these patients become 

adherent to the prescribed medications after a relapse in their disease. Although 

rheumatologists recognised this issue as a barrier to medication adherence, they did not 

mention any action to address the issue. Kobue et al. (2017) conducted a qualitative study of 
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18 women with RA in South Africa. Patients reported that they added traditional medicines to 

their prescribed medications, which may interfere with the function of the prescribed 

medications. Low level of health literacy and patients’ perception regarding the effect of the 

traditional medicines might be the reason for replacing the prescribed medication with 

traditional medicines. 

Rheumatologists stated that some patients were influenced by the unsound information that 

they found on the Internet or their families and community shared with them. Townsend et al. 

(2013) reported the same finding in their qualitative study of 38 patients who were diagnosed 

with RA for less than 12 months. They reported that patients’ decision on taking their 

medications were influenced by the information gathered from family members and the 

Internet. They also explained that this issue, in particular, happened in patients who did not 

have the opportunity to discuss medications with their rheumatologist.  

In this study, as rheumatologists stated, lack of time hindered them from spending sufficient 

time with patients. Consequently, patients seek information on the Internet or they absorb the 

information that the community and family members have provided to them. Consulting less 

patients provides more time for each patient, so the rheumatologists can explain the disease 

and treatment thoroughly. However, this might not be feasible. Therefore, a different 

approach may involve rheumatologists providing more detailed information to newly 

diagnosed patients so patients establish good medication taking behaviours early, which 

might be maintained long-term. In addition, results demonstrated that disease duration was 

not associated with adherence, so patients could also be provided with an annual education 

refresher program. This education could be conducted by a clinic nurse covering information 

regarding RA mechanism, the importance of the medications and medication side effects. 
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6.2.2. Rheumatologist-related determinants of medication adherence 

Rheumatologists stated that lack of time, the quality of doctor-patient relationship and patient 

education were determinants of adherence that were related to them. Consulting 50 patients a 

day limits the rheumatologists’ time to educate patients regarding the significance of 

medication adherence and build a good relationship [based on trust-building and active 

participation of patients] with patients. A good rheumatologist-patient relationship is essential 

for adherence improvement and establishing a good relationship requires spending sufficient 

time. If rheumatologists provide repeat prescriptions or prescribe medications for a period 

longer than three months, patients would not need to return to the rheumatologist as 

frequently for a prescription, which would result in a reduction in the number of patients in 

the clinics. Therefore, rheumatologists would have more time for each patient consultation. If 

feasible, recruiting more rheumatologists for public clinics can be another suggestion to 

divide the number of patients into more groups that provides each rheumatologist more time 

for each individual consultation. Haugli et al. (2004) conducted three focus group interviews 

with in hospital patients with RA. Patients stated that they need to spend time with the 

rheumatologist to establish a dialogue with them that provides them with the opportunity to 

know the rheumatologist sufficiently to establish a good relationship. Street et al. (2005) 

conducted a study that confirms the finding that doctors might not be able to establish a good 

relationship with their patients if they do not spend sufficient time with them. They 

conducted a cross-sectional study of 279 physician-patient interactions. They reported that 

supportive conversations such as encouragement, praise, reassurance, and empathy occurred 

in only 38% of the interactions between the patient and the physician. Voshaar et al. (2016) 

reported that a physician can influence patients’ decision on medication adherence. Similar to 

this study, they reported that a good relationship between the physician and patient enhances 

trust and communication about disease management resulting in adherence improvement. 
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They also reported that patients’ knowledge regarding treatment efficacy, side effects and 

costs was one of the determinants of adherence (Voshaar et al., 2016).  Georgopoulou et al. 

(2018) conducted a systematic review on studies investigating the physician-patient 

communication in patients with rheumatic diseases. They reported that a good physician-

patient relationship [a relationship based on trust-building and active participation of patients] 

was associated with improved health outcomes, which was improved with medication 

adherence (Georgopoulou et al., 2018). Salt et al. (2010) conducted a qualitative study with 

the grounded theory approach to describe how female patients with RA decide on being 

adherent or non-adherent to the prescribed medications.  Similar to this study, they identified 

that a trust-based relationship with the healthcare provider was an important component of 

the decision-making process. The findings of these studies show the significance of the 

quality of rheumatologist-patient relationship. To assist with the development of this 

rheumatologist-patient relationship, the RA clinics were already providing patients with the 

option to consult with the same rheumatologist, assisting with the delivery of continuity in 

care. 

 

6.2.3. Healthcare organisation-related determinants  

Rheumatologists stated that there were numerous determinants of adherence that were related 

to healthcare organisations including access to medication, rheumatologists and a pharmacy; 

availability of medications; insurance and medication cost. Healthcare organisation-related 

determinants are out of the patients’ control and cause unintentional non-adherence. These 

determinants define patients’ capability to access healthcare services and medications. Public 

funding policies have a strong effect on access to healthcare services and medications and, 

consequently medication adherence. Devine et al. (2018) conducted a systematic review to 

identify systematic reviews that addressed the barriers to medication adherence in all chronic 
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diseases. They identified 31 systematic reviews. The barriers that were cited more than six 

times were reported. Similar to this study, medication cost, insurance coverage, and access to 

healthcare facilities were reported as determinants of adherence.  

Rheumatologists stated that patients living in rural areas or small towns who had difficulty 

traveling to access a rheumatologist or pharmacy were often non-adherent. Transportation 

barriers are barriers to access to the healthcare system (Syed et al., 2013). These barriers have 

consequences such as rescheduled or missed clinic appointments and, missed or delayed 

medication use (Syed et al., 2013). Rheumatologists also stated that Medical Doctors 

[equivalent to GPs] were not permitted to prescribe some RA medications such as MTX. 

Therefore, patients had to travel to visit a rheumatologist to access RA medications. Travel 

costs and travel difficulties for aged patients, in particular patients living in rural areas and 

small towns, were barriers to medication adherence. Also, some RA medications such as 

MTX are not available in all pharmacies and patients were required to travel to find a 

pharmacy that has authorisation to dispense these medications. Providing repeat prescriptions 

or prescribing medications that last for a longer period of time can improve patients’ access 

to RA medications that would result in an improvement to medication adherence. 

Other determinants in this category including availability of medications, insurance and 

medication cost are discussed in section 6.3.2. 

 

6.3. Integration 

6.3.1. Medication adherence  

While the results of the quantitative component reported only 40% of patients were adherent 

to their prescribed medications, the results of the qualitative component reported that 

rheumatologists have not thought about the non-adherence phenomenon and they perceived 
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their patients were highly adherent. They stated a range of one percent to 30% of their 

patients were likely non-adherent to their medications. This finding shows the significance of 

using a valid tool for medication adherence assessment and also shows that rheumatologists 

overestimate patients’ adherence to medications. The findings are consistent with the findings 

of a survey of 430 patients with RA participating in a US registry. Methotrexate (MTX) had 

been prescribed for 228 patients, and rheumatologists recorded in the registry that all 228 

patients were adherent to MTX. A self-report survey was designed to ask patients how many 

doses of MTX they have taken in the last four weeks (the usual dose of MTX is once weekly). 

The results of the survey found that 13% (n= 228) reported either not taking MTX at all or 

had missed some doses (Curtis et al., 2016). This overestimation of adherence by health 

professionals is also found in studies on other diseases. Miller et al. (2002) conducted a study 

on HIV infected patients. They aimed to describe how accurate health professionals including 

nurses, residents, fellows and physicians estimate patients' adherence to combination 

antiretroviral therapy. They used a self-report survey that asked health professionals what 

percentage of times they thought patients took their prescribed medications during the last 

four weeks. Patients’ adherence was measured using a composite scale including data from 

MEMS, pill count and a self-report survey. By calculating the difference between these two 

measures, they reported health professionals overestimated adherence by 8.9%.  Meddings et 

al. (2012) conducted a cross-sectional study of 1016 people with diabetes prescribed 

medications for blood pressure control. They investigated how healthcare providers including 

nurses and physicians estimated adherence to blood pressure medications. Adherence was 

measured by refill data and a self-report survey was used for healthcare providers. They 

reported healthcare providers recognised non-adherence for less than half of the non-adherent 

patients.  
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The overestimation of adherence can be explained by the findings of the qualitative 

component of the study where it was found that rheumatologists do not investigate 

medication adherence during patient visits. Generally, they do not ask about medication 

adherence because they think they have provided sufficient information for patients to follow 

their prescribed instructions and they have not considered non-adherence as an issue. On 

occasions where they do investigate adherence, they do not use a validated tool for 

medication adherence assessment. They stated that following a physical examination if they 

have not observed an improvement in health outcomes, they might ask simple questions such 

as “did you take your medications as I told you?”, which are not valid assessment methods. 

These questions were proven not to identify non-adherence. Patients will often provide the 

health professionals with the socially desirable response (Huang et al., 1998) that they do take 

their medications and will avoid an uncomfortable situation of confessing non-adherence. 

Our study is in line with other studies (Ammoury et al., 2017; Tarn et al., 2012). Ammoury et 

al. (2017) conducted a survey to explore physicians’ beliefs regarding medication adherence 

in immune-mediated inflammatory diseases. Eighty-two physicians including 25 

rheumatologists, 37 gastroenterologists and 38 dermatologists were surveyed. They reported 

74% of the participants did not assess adherence in their practice due to lack of time and 

nursing support. Tarn et al. (2012) conducted a qualitative study by audio recording 632 visits 

in the offices of 28 primary care physicians. Visits were with patients older than 65 years of 

age who were taking at least one medication for a chronic disease. They reported a total of 

410 medications were prescribed for patients. Of these, 254 (62%) were discussed in the 

visits in a way that might address adherence. They discussed medication adherence by asking 

questions about; taking a medication, medication administration, whether the patient had ever 

missed or skipped a medication, medication efficacy, affordability and side effects. 

Physicians simply asked about current medication use for 31.5% of medications, and they 
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asked in-depth questions regarding adherence for only 4.3% of medications. Although 

healthcare providers felt responsible for assessing adherence and for addressing factors 

associated with non-adherence, they considered their patients as ultimately responsible and 

they voiced reluctance about confronting patients about non-adherence (Tarn et al., 2012). 

The doctor-patient relationship is different in Iran from developed countries. Shared decision 

making is not part of the health practice in Iran (Abbasgholizadeh-Rahimi, 2017), which 

affects the quality of the doctor-patient relationship; and this issue mainly relates to the 

cultural barriers that include both patients and physicians. Some Iranian physicians think that 

including the patient in the decision making is interpreted as an indication of the physician’s 

lack of experience and knowledge (Abbasgholizadeh-Rahimi, 2017). Also, patients are not 

informed of the shared decision making concept, not familiar with their rights or not well-

educated to contribute to the decision making (Abbasgholizadeh-Rahimi, 2017). Due to the 

paternalistic approach in Iran, in the relationship between the rheumatologist and the patient, 

the rheumatologist is the party who provides information and there is limited opportunity for 

patient to disclose non-adherence and its reasons. Lack of time in each consultation also 

facilitates this approach. 

In this study, rheumatologists stated that one of their strategies to assess medication 

adherence was simply asking patients whether they take medications. This finding shows that 

a simple question cannot identify non-adherence. It also shows the significance of using a 

validated tool such as CQR for adherence measurement. Tarn et al. (2012) revealed that 

among non-adherent patients, only half of them disclosed their non-adherence.  Curtis et al. 

(2016) also reported rheumatologists should be aware that most patients with RA did not 

disclose their non-adherence to MTX in response to a simple question of whether they are 

still taking MTX. Therefore, the strategy of asking simple questions is less likely to identify 

non-adherent patients. The CQR, which is a validated tool was used in this study and the 
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Cronbach's alpha was 0.71 for the Persian version of the CQR, which shows the tool is a 

reliable tool for identifying non-adherent patients in Iran.  

 

6.3.2. OOP costs and medication adherence 

Although the results of the logistic regression did not show a statistically significant 

relationship between medication adherence and OOP costs, findings of the CRN, the open-

ended question in the survey and interviews confirm that OOP costs are barriers to adherence. 

BDMARDs are more expensive than csDMARDs and the low number of bDMARDs users 

may explain why a statistically significant relationship was not found; the majority of the 

participants were csDMARDs users. The findings are consistent with the findings of the 

included studies in the systematic review, provided in section 2.12. Twelve databases were 

systematically reviewed to identify studies that investigated the relationship between OOP 

costs and medication adherence in patients with RA. Six studies were included in the 

systematic review. Although the methods and the population of the included studies varied 

widely, they found an inverse relationship between OOP costs and RA medication adherence. 

Findings of studies on other diseases are also consistent with this finding. In a qualitative 

study of asthma patients, pulmonologist physicians and allied health professionals providing 

care to asthma patients, all participants agreed that medication costs were high and limits 

their access to the healthcare system and results in lower medication adherence (Peláez et al., 

2014). Another study of 223,730 patients with diabetes prescribed new cardiometabolic 

medications found an inverse relationship between OOP costs, and first fill and the second 

refill of medications. Seven percent of patients had never purchased the new medication 

when OOP cost was more than 11 USD (p< 0.0001). For the second refill, more than 20% of 

the time, patients did not have enough medication due to OOP costs (Karter et al., 2017). 

Bestvina et al., (2014) found in a survey of 300 adults receiving anticancer treatment, 27% of 
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participants were non-adherent. 16% reported that they had financial distress. Fourteen 

percent of participants skipped doses, and 11% took less medication than prescribed to make 

the prescription last longer. Twenty-two percent did not fill their prescription due to cost. 

They also reported financial distress (p< 0.001) and high financial burden (p< 0.01) were 

associated with increased odds of non-adherence (Bestvina et al., 2014). Results of these 

studies show that, in patients with RA as well as other chronic diseases, OOP costs are 

barriers to adherence. As chronic diseases are life-long, the medications’ costs incurred are a 

long-term financial burden that affects patients’ decision to be adherent. Rheumatologists 

stated that as bDMARDs were expensive, Iran’s government increased the coverage of the 

price of bDMARDs up to 70% for the total cost of adalimumab and 90% of the total cost for 

etanercept and infliximab. However, in this study the OOP costs were still a huge financial 

burden to patients as the majority of the patients with RA were unemployed, illiterate and had 

no independent income. Several rheumatologists stated that they do not inform their patients 

with low socioeconomic status about bDMARDs. They believed that patients who cannot 

afford bDMARDs will be disappointed if they realise that there is a better medication for 

treatment but they cannot afford due to the high cost. Therefore, rheumatologists do not 

prescribe bDMARDs to the majority of their patients. This paternalistic approach as well as 

patients’ difficulty in purchasing medications limit patients’ access to bDMARDs. In a 

qualitative study conducted by Kalkan et al. (2014) in Sweden, 26 interviews were conducted 

with rheumatologists to explore the factors that have affected their decision to prescribe 

bDMARDs. One of the identified factors was bDMARDs costs. Rheumatologists stated that 

due to the high costs of bDMARDs, they think twice before prescribing these medications. 

They believed that prescription of bDMARDs had a substantial budgetary impact that should 

be considered before prescribing. Dewitt et al. (2009) examined factors associated with the 

initiation of bDMARDs in a study of 1545 patients with RA in the US over eight years. They 
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reported 41.4% of 679 patients remaining in the study had used bDMARDs. They reported 

lower income of patients was associated with lower bDMARDs use. In the current study, no 

statistical association was found between income and bDMARDs use due to the low number 

of participants in the upper income categories; the majority of participants had no 

independent income. In conclusion, the economic aspect of bDMARDs influence the rate of 

bDMARDs use that consequently affects adherence.  

There are discussions on the efficacy of the Health Sector Evolution Plan in Iran. The 

households’ Catastrophic Health Expenditure (CHE) index improved from 2.9% to 2.3% and 

the total healthcare OOP costs decreased (Piroozi et al., 2016). However, the decrease in the 

OOP costs assisted inpatients mostly and outpatients were not advantaged by this Plan 

(Heshmati et al., 2016). The OOP costs for outpatient services was almost constant or had 

slightly increased (Assari Arani et al., 2018). The main criticism regarding this Plan were the 

disregard of outpatients (Zahirian Moghadam et al., 2019).  

On the other hand, sanctions imposed on Iran by the USA due to Iran’s nuclear program had 

negative effects on medications availability. In addition, these sanctions impacted the Iranian 

government’s financial power to support the Health Sector Evolution plan, particularly 

subsidising medication. Firstly, sanctions imposed on Iran by the USA led to medications 

scarcity and consequently affected the costs of medications (Namazi, 2013). By the time the 

data was collected for this study, the sanctions were lifted. However, the consequences still 

existed due to the time-consuming process of re-joining the global pharmaceutical market. A 

new round of sanctions have been imposed on Iran from November 2018 (Aloosh et al., 

2019). Findings of a narrative review found that the sanctions increased living costs and 

unemployment and limited access to medications (Aloosh et al., 2019). In addition, sanctions 

negatively affected the production of generic medications by forcing the country to import 

medications and raw materials with lower or questionable quality (Setayesh et al., 2016). 



154 

 

Therefore, sanctions mostly impacted the vulnerable people such as patients, because the 

government was unable to provide sufficient social and medical support (Aloosh et al., 2019).  

Low quality domestic medications, scarcity of international medications and high medication 

OOP costs are barriers to medication adherence. 
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7. Chapter 7: Conclusion and recommendations 

7.1. Conclusion 

In this study, we examined medication adherence and its determinants in Iranian patients with 

RA, with a focus on the effect of OOP costs on medication adherence. By including patients 

and rheumatologists, this study provides a comprehensive description of medication 

adherence status in Iranian patients with RA. Key findings were: 

1. Only 40% of the participants were adherent to their prescribed oral RA medications. 

2. Only 20% of patients with RA were bDMARDs users. 

3. BDMARDs users were more likely to be non-adherent to oral RA medications. 

4. Approximately 29% of Iranian patients with RA experienced non-adherence due to 

OOP costs. Both patients and rheumatologists stated that OOP costs are significant 

barriers to medication adherence. Also, there was no significant relationship between 

OOP costs and adherence in the survey results. 

5. Rheumatologists did not use any validated tool to assess medication adherence. 

6. Rheumatologists overestimated medication adherence of patients with RA. 

7. Determinants of medication adherence are related to patient, rheumatologist and 

healthcare organisation. 

 

7.2. Recommendations  

The findings of this project have practical implications for practice, policy and further 

research. 
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7.2.1. Recommendations for practice and policy 

As medication adherence was found to be sub-optimal in Iranian patients with RA, 

developing interventions to improve medication adherence is recommended. By mapping the 

determinants of adherence to Andersen’s Behavioural Model, we identified patient-, 

rheumatologist- and healthcare organisation-related targets for potential interventions. 

Considering the complex nature of the adherence concept and multiple determinants of 

adherence, it is suggested that complex, multifaceted programs are more likely to be 

successful. It is recommended that interventions are developed to target patients, 

rheumatologists, healthcare providers and health policy makers. 

Patient-focused initiatives could be aimed at improving patient’s knowledge regarding RA as 

a chronic illness, the importance of the medication and possible side effects, and harmful 

effects of replacing prescribed medications with traditional medicines. These considerations 

should be considered while developing interventions targeting patients: Particular emphasis 

can be given to bDMARDs users who were more likely to be non-adherent to oral RA 

medications and, newly diagnosed patients who will be educated on the importance of the 

medication and their chronic condition. This will be followed by an annual education 

refresher program. The educational must be delivered through a non-judgement approach and 

material must be inclusive of illiterate patients using pamphlets with pictures, symbols and 

language without medical jargons. 

Medication adherence was not well perceived/understood by rheumatologists and they did 

not give enough attention to this phenomenon. Therefore, it is important that rheumatologists 

are informed of the results of this study, highlighting the rate of non-adherence in their RA 

patients. Results were communicated through in leading discipline journals such as 

International Journal of Rheumatic Diseases or Seminars in Arthritis and Rheumatism. 

Rheumatologists working at SUMS will be provided with a summary of the key findings of 
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the study and disseminated to RA clinics. In addition, rheumatologists should utilise different 

adherence measurement tools in their practice to identify non-adherent patients. The 

Compliance Questionnaire Rheumatology (CQR) is recommended because, in this study, it 

was translated to Persian and reliability was acceptable by standardised Cronbach’s alpha (α= 

0.71). In addition, it is easy to administer, quick to score and patients can complete it while 

waiting in the clinic. Rheumatologist-focused initiatives could also be designed to educate 

rheumatologists regarding the significance of their role in medication adherence and 

empower rheumatologists to establish a trust-based relationship by providing more 

information to patients and involving patients in decisions.  

The majority of the patient participants in this study were unemployed and had no income; 

therefore, they had difficulty purchasing medications. Although government insurance covers 

the majority of medication costs, the OOP costs are still intolerable for patients with RA.  It is 

recommended that policy makers consider the feasibility of decreasing medication OOP 

costs. Policy makers should be aware that despite the high financial burden of bDMARDs, 

the long-term outcome such as lower hospitalisation rates, better functional status and a lower 

incidence of work disability offsets the costs. In addition, access to medication, 

rheumatologists and a pharmacy; availability of medications and insurance coverage were 

found to be determinants of adherence. Healthcare organisation-focused initiatives may target 

health policies regarding the facilitation of equitable access to and availability of medication, 

rheumatologist and pharmacy particularly for rural areas; the improvement in insurance 

coverage and reimbursement process; further subsidise bDMARDs costs; and to off-load 

rheumatologists and allow more time per patient consultation. It is also recommended that 

healthcare providers and policy makers develop education programs within clinics in 

combination with other initiatives and provide nurse-educators to facilitate this initiative. 
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7.2.2. Recommendations for further research 

As adherence to RA medications are vital for disease treatment, developing interventions to 

improve medication adherence is recommended due to the sub-optimal adherence in Iranian 

patients with RA. Regarding the development of future interventions, previous effective 

interventions for patients with RA should be identified. It is recommended that a literature 

review on interventions targeting medication adherence for patients with RA should be 

conducted to explore which interventions were effective at improving medication adherence.  

The focus of this study was to explore the effect of OOP costs on medication adherence. 

Although several determinants were identified in this thesis, we recommend other 

determinants of adherence are also studied in-depth, such as investigating the relationship 

between medication adherence and the following variables; 

• The use of traditional medicine 

• Influence of community, family and friends’ beliefs 

• Time spent in each consultation with the rheumatologist 

• Patient’s personality traits 

• Each medication’s side effects 

Although 80% was used as a cut-off for medication adherence categorisation in studies of 

medication adherence in patients with RA, there was no clinical study to support that 

adherence more than 80% is optimal or less than 80% is harmful. A future clinical study with 

participants who are patients with RA could provide valuable evidence. 

 

7.3. Limitations 

There are a number of study limitations in this thesis. Several determinants of medication 

adherence were identified in the qualitative component of the study that were not examined in 
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the quantitative component. Because the main aim of this project was to investigate the effect 

of OOP costs on medication adherence, other determinants of medication adherence were not 

studied in-depth.  

Medication adherence was assessed at one point in time and no follow up was conducted. 

Follow-up assessments could provide a better description of medication adherence status. As 

medication adherence is an ever-changing phenomenon, patients should receive long-term 

follow up to describe this phenomenon thoroughly. Due to the anonymity of the survey and 

time constraints, identifying the same participants for follow-up was not feasible. 

Based on previous studies of medication adherence in patients with RA, 80% was used as the 

cut-off to divide patients into adherent and non-adherent. Different cut-off points may have 

different results for the relationship between medication adherence and OOP costs. 

Another limitation is related to the generalisability of the findings. First, CQR investigated 

adherence to oral RA medications and findings may not be generalisable to other medications 

of other comorbidities in patients with RA. However, CRN assessed medication non-

adherence due to cost in all medications that patients with RA used. Secondly, the study was 

conducted in Iran only, and the results may have limited generalisability to other countries 

due to different economic and social characteristics. Finally, the sample of patients in this 

study was recruited from private and public centres. However, the majority of the patients 

were illiterate, unemployed and had no income. This limits the generalisability of the findings 

to other populations. 

 

7.4. Strengths 

In spite of these limitations, this study has several strengths compared to the existing 

evidence. While WHO stated that the determinants of medication adherence are associated 

with not only the patient but the contextual factors such as the healthcare system and 
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healthcare provider, most studies to date limited their scope to patients’ perspective. In this 

thesis, both patients and rheumatologists were studied. In addition, from our knowledge, the 

qualitative component of this study was the first qualitative study that explored 

rheumatologists’ insight into medication adherence. 

Previous studies reported that medication adherence was sub-optimal in patients with RA. 

However, there was no quality evidence on the status of medication adherence in the Iranian 

setting. Only one Iranian study was found that had been published in the Persian language 

and it did not report adherence according to the guideline that the CQR developers provided. 

This erroneous reporting may have resulted in an inaccurate adherence measurement. In this 

study, medication adherence was measured according to the guideline that the CQR 

developers provided and findings were published in an English high rank journal. 

By launching the Health Sector Evolution Plan in Iran, the government claimed that equality 

in healthcare services would be improved. Our study was the first study that explored the 

influence of this Plan on medication adherence in patients with RA. No study was found 

before the Plan was implemented, therefore a comparison was not feasible.  

Finally, this study used multiple measures to explore the effect of OOP costs on medication 

adherence; a logistic regression of the relationship between OOP costs and medication 

adherence, CRN, the open-ended question in the survey and interviews with rheumatologists. 

Comparing these multiple methods enabled us to draw a detailed conclusion on the status of 

adherence in Iranian patients with RA. 
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Sabaté, E. (2003). Adherence to Long-term Therapies: Evidence for action. Retrieved 
from World Health Organization:  

Salaffi, F., Sarzi-Puttini, P., Girolimetti, R., Atzeni, F., Gasparini, S., & Grassi, W. (2009). 
Health-related quality of life in fibromyalgia patients: a comparison with 
rheumatoid arthritis patients and the general population using the SF-36 health 
survey. Clinical & Experimental Rheumatology, 27(5), S67.  

Salehi, Z., Norouzi Tabrizi, K., Hoseini, M., Sedghi Goyaghaj, N., & Soltani, P. (2017). 
The study of the correlation between medication adherence and quality of life 
of Rheumatoid Arthritis patients. Journal of Clinical Nursing and Midwifery, 6(2), 
1-13.  

https://doi.org/10.1016/j.outlook.2005.06.007
http://dx.doi.org/10.1016/j.jbspin.2005.03.021
https://search-proquest-com.ezproxy.lib.monash.edu.au/docview/304985039?accountid=12528
https://search-proquest-com.ezproxy.lib.monash.edu.au/docview/304985039?accountid=12528


184 

 

Salt, E., & Frazier, S. K. (2011). Predictors of Medication Adherence in Patients with 
Rheumatoid Arthritis. Drug Development Research, 72(8), 756-763. 
doi:10.1002/ddr.20484 

Salt, E., Hall, L., Peden, A. R., & Horne, R. (2012). Psychometric properties of three 
medication adherence scales in patients with rheumatoid arthritis. Journal of 
Nursing Measurement, 20(1), 59-72.  

Salt, E., & Peden, A. (2010). The Complexity of the Treatment: The Decision-Making 
Process Among Women With Rheumatoid Arthritis. Qualitative Health 
Research, 21(2), 214-222. doi:10.1177/1049732310381086 

Sandoughi, M., Kaykhaei, M. A., Shahrakipoor, M., Darvishzadeh, R., Nikbakht, M., 
Shahbakhsh, S., & Zakeri, Z. (2017). Clinical manifestations and disease activity 
score of rheumatoid arthritis in southeast of Iran. Rheumatology Research, 2(2), 
61-64.  

Scheiman-Elazary, A., Duan, L., Shourt, C., Agrawal, H., Ellashof, D., Cameron-Hay, M., 
& Furst, D. E. (2016). The Rate of Adherence to Antiarthritis Medications and 
Associated Factors among Patients with Rheumatoid Arthritis: A Systematic 
Literature Review and Metaanalysis. The Journal of Rheumatology, 43(3), 512.  

Schiff, M. H., Jaffe, J. S., & Freundlich, B. (2014). Head-to-head, randomised, crossover 
study of oral versus subcutaneous methotrexate in patients with rheumatoid 

arthritis: drug-exposure limitations of oral methotrexate at doses ≥15 mg may 
be overcome with subcutaneous administration. Annals of the Rheumatic 
Diseases, 73(8), 1549-1551. doi:10.1136/annrheumdis-2014-205228 

Schneider, M., Manabile, E., & Tikly, M. (2008). Social aspects of living with 
rheumatoid arthritis: a qualitative descriptive study in Soweto, South Africa – a 
low resource context. Health and Quality of Life Outcomes, 6(1), 54. 
doi:10.1186/1477-7525-6-54 

Scott, D. L., Coulton, B. L., Symmons, D. P. M., & Popert, A. J. (1987). Long-term 
Outcome of Treating Rheumatoid Arthritis: Results after 20 years. The Lancet, 
329(8542), 1108-1111. doi:http://dx.doi.org/10.1016/S0140-6736(87)91672-2 

Setayesh, S., & Mackey, T. K. (2016). Addressing the impact of economic sanctions on 
Iranian drug shortages in the joint comprehensive plan of action: promoting 
access to medicines and health diplomacy.(Report). Globalization and Health, 
12(1). doi:10.1186/s12992-016-0168-6 

Shi, L., Liu, J., Koleva, Y., Fonseca, V., Kalsekar, A., & Pawaskar, M. (2010). 
Concordance of Adherence Measurement Using Self-Reported Adherence 
Questionnaires and Medication Monitoring Devices. Pharmacoeconomics, 
28(12), 1097-1107. doi:10.2165/11537400-000000000-00000 

Shibuya, K., Hagino, H., Morio, Y., & Teshima, R. (2002). Cross-sectional and 
longitudinal study of osteoporosis in patients with rheumatoid arthritis. Clinical 
Rheumatology, 21(2), 150-158. doi:10.1007/s10067-002-8274-7 

Shmerling, R. H. (2017, 5/10/2017). Patient education: Arthritis (Beyond the Basics).   
Retrieved from https://www.uptodate.com/contents/arthritis-beyond-the-
basics 

http://dx.doi.org/10.1016/S0140-6736(87)91672-2
https://www.uptodate.com/contents/arthritis-beyond-the-basics
https://www.uptodate.com/contents/arthritis-beyond-the-basics


185 

 

Singh, J. A., Noorbaloochi, S., & Singh, G. (2010). Golimumab for Rheumatoid Arthritis: 
A Systematic Review. The Journal of Rheumatology, 37(6), 1096-1104. 
doi:10.3899/jrheum.091466 

Singh, J. A., Saag, K. G., Bridges, S. L., Akl, E. A., Bannuru, R. R., Sullivan, M. C., . . . 
Shmerling, R. H. (2016). 2015 American College of Rheumatology guideline for 
the treatment of rheumatoid arthritis. Arthritis & Rheumatology, 68(1), 1-26. 
doi:10.1002/acr.22783 

Sliem, H., & Nasr, G. (2010). Change of the aortic elasticity in rheumatoid arthritis: 
Relationship to associated cardiovascular risk factors. Journal of Cardiovascular 
Disease Research, 1(3), 110-115. doi:10.4103/0975-3583.70901 

Smolen, J., Aletaha, D., Barton, A., Burmester, G. R., Emery, P., Firestein, G. S., . . . 
Yamamoto, K. (2018). Rheumatoid arthritis. Nature Reviews Disease Primers, 4, 
18001. doi:10.1038/nrdp.2018.1 

Smolen, J., Aletaha, D., Bijlsma, J. W. J., Breedveld, F. C., Boumpas, D., & Burmester, G. 
(2010). Treating rheumatoid arthritis to target: recommendations of an 
international task force. Annals of Rheumatic Diseases, 69. 
doi:10.1136/ard.2009.123919 

Smolen, J., Aletaha, D., & McInnes, I. B. (2016). Rheumatoid arthritis. The Lancet, 
388(10055), 2023-2038. doi:http://dx.doi.org/10.1016/S0140-6736(16)30173-
8 

Smolen, J., Breedveld, F., Schiff, M., Kalden, J., Emery, P., Eberl, G., . . . Tugwell, P. 
(2003). A simplified disease activity index for rheumatoid arthritis for use in 
clinical practice. Rheumatology, 42(2), 244-257.  

Smolen, J., Landewé, R., Bijlsma, J., Burmester, G., Chatzidionysiou, K., Dougados, 
M., . . . van der Heijde, D. (2017). EULAR recommendations for the 
management of rheumatoid arthritis with synthetic and biological disease-
modifying antirheumatic drugs: 2016 update. Annals of the Rheumatic Diseases, 
76(6), 960-977. doi:10.1136/annrheumdis-2016-210715 

Sokka, T., Kautiainen, H., Pincus, T., Toloza, S., da Rocha Castelar Pinheiro, G., 
Lazovskis, J., . . . Yazici, Y. (2009). Disparities in rheumatoid arthritis disease 
activity according to gross domestic product in 25 countries in the QUEST–RA 
database. Annals of the Rheumatic Diseases, 68(11), 1666-1672. 
doi:10.1136/ard.2009.109983 

Sokka, T., Möttönen, T., & Hannonen, P. (1999). Mortality in early "sawtooth" treated 
rheumatoid arthritis patients during the first 8-14 years. Scandinavian journal 
of Rheumatology, 28(5), 282-287. doi:10.1080/03009749950155463 

Sokol, M. C., McGuigan, K. A., Verbrugge, R. R., & Epstein, R. S. (2005). Impact of 
medication adherence on hospitalization risk and healthcare cost. Medical Care, 
521-530.  

Solomon, D. H., Bitton, A., Katz, J. N., Radner, H., Brown, E. M., & Fraenkel, L. (2014). 
Review: treat to target in rheumatoid arthritis: fact, fiction, or hypothesis? 
Arthritis & rheumatology (Hoboken, N.J.), 66(4), 775-782. 
doi:10.1002/art.38323 

http://dx.doi.org/10.1016/S0140-6736(16)30173-8
http://dx.doi.org/10.1016/S0140-6736(16)30173-8


186 

 

Soumerai, S. B., Pierre-Jacques, M., Zhang, F., & et al. (2006). Cost-related medication 
nonadherence among elderly and disabled medicare beneficiaries: A national 
survey 1 year before the medicare drug benefit. Archives of Internal Medicine, 
166(17), 1829-1835. doi:10.1001/archinte.166.17.1829 

Sparks, J. A., Chang, S.-C., Liao, K. P., Lu, B., Fine, A. R., Solomon, D. H., . . . Karlson, E. 
W. (2016). Rheumatoid Arthritis and Mortality Among Women During 36 Years 
of Prospective Follow-Up: Results From the Nurses’ Health Study. Arthritis Care 
& Research, 68(6), 753-762. doi:doi:10.1002/acr.22752 

Spruill, T. M., Ogedegbe, G., Harrold, L. R., Potter, J., Scher, J. U., Rosenthal, P. B., & 
Greenberg, J. D. (2014). Association of medication beliefs and self-efficacy with 
adherence in urban Hispanic and African–American rheumatoid arthritis 
patients. Annals of the Rheumatic Diseases, 73(1), 317-318.  

Srinivasan, M., & Pooler, J. A. (2018). Cost-Related Medication Nonadherence for 
Older Adults Participating in SNAP, 2013–2015. American Journal of Public 
Health, 108(2), 224-230. doi:10.2105/ajph.2017.304176 

Stirratt, M. J., Dunbar-Jacob, J., Crane, H. M., Simoni, J. M., Czajkowski, S., Hilliard, M. 
E., . . . Nilsen, W. J. (2015). Self-report measures of medication adherence 
behavior: recommendations on optimal use. Translational Behavioral Medicine, 
5(4), 470-482. doi:10.1007/s13142-015-0315-2 

Street, L. R., Gordon, S. H., Ward, M. M., Krupat, L. E., & Kravitz, L. R. (2005). Patient 
Participation in Medical Consultations: Why Some Patients are More Involved 
Than Others. Medical Care, 43(10), 960-969. 
doi:10.1097/01.mlr.0000178172.40344.70 

Sverker, A., Ostlund, G., Thyberg, M., Thyberg, I., Valtersson, E., & Bjork, M. (2015). 
Dilemmas of participation in everyday life in early rheumatoid arthritis: a 
qualitative interview study (The Swedish TIRA Project). Disability and 
Rehabilitation., 37(14-15), 1251-1259. doi:10.3109/09638288.2014.961658 

Syed, S. T., Gerber, B. S., & Sharp, L. K. (2013). Traveling Towards Disease: 
Transportation Barriers to Health Care Access. Journal of Community Health, 
38(5), 976-993. doi:10.1007/s10900-013-9681-1 

Takeuchi, T. (2011). Revolutionary Change in Rheumatoid Arthritis Managementwith 
Biological Therapy. The Keio Journal of Medicine, 60(3), 75-81.  

Tarn, D. M., Mattimore, T. J., Bell, D. S., Kravitz, R. L., & Wenger, N. S. (2012). Provider 
Views About Responsibility for Medication Adherence and Content of 
Physician–Older Patient Discussions. Journal of the American Geriatrics Society, 
60(6), 1019-1026. doi:doi:10.1111/j.1532-5415.2012.03969.x 

Tashakkori, A., & Teddlie, C. (1998). Mixed methodology: Combining Qualitative and 
Quantitative Approaches (Vol. 46): Sage. 

Teddlie, C., & Tashakkori, A. (2009). Fundamentals of mixed methods research: 
Integrating quantitative and qualitative approaches in the social and behavioral 
sciences: Sage publications. 

Too, C. L., Muhamad, N. A., Ilar, A., Padyukov, L., Alfredsson, L., Klareskog, L., . . . 
Bengtsson, C. (2016). Occupational exposure to textile dust increases the risk of 



187 

 

rheumatoid arthritis: results from a Malaysian population-based case–control 
study. Annals of the Rheumatic Diseases, 75(6), 997-1002. 
doi:10.1136/annrheumdis-2015-208278 

Townsend, A., Backman, C. L., Adam, P., & Li, L. C. (2013). A qualitative interview study: 
patient accounts of medication use in early rheumatoid arthritis from symptom 
onset to early postdiagnosis. BMJ Open, 3(2), e002164. doi:10.1136/bmjopen-
2012-002164 

Tuncay, R., Eksioglu, E., Cakir, B., Gurcay, E., & Cakci, A. (2007). Factors affecting drug 
treatment compliance in patients with rheumatoid arthritis. Rheumatology 
International, 27(8), 743-746.  

Uckun, A. C., Yurdakul, F., & Bodur, H. (2017). AB0193 Medical adherence in patients 
with tightly controlled rheumatoid arthritis. Annals of the Rheumatic Diseases, 
76(Suppl 2), 1114-1115. doi:10.1136/annrheumdis-2017-eular.2837 

Ungprasert, P., Srivali, N., Cheungpasitporn, W., & Davis Iii, J. M. (2016). Risk of 
incident chronic obstructive pulmonary disease in patients with rheumatoid 
arthritis: A systematic review and meta-analysis. Joint Bone Spine, 83(3), 290-
294. doi:https://doi.org/10.1016/j.jbspin.2015.05.016 

Unni, E., & Farris, K. B. (2011). Determinants of different types of medication non-
adherence in cholesterol lowering and asthma maintenance medications: a 
theoretical approach. Patient Education and Counseling, 83(3), 382-390. 
doi:10.1016/j.pec.2011.02.017 

van den Hoek, J., Boshuizen, H. C., Roorda, L. D., Tijhuis, G. J., Nurmohamed, M. T., van 
den Bos, G. A. M., & Dekker, J. (2017). Mortality in patients with rheumatoid 
arthritis: a 15-year prospective cohort study. Rheumatology International, 37(4), 
487-493. doi:10.1007/s00296-016-3638-5 

van den Hoogen, F. H., Benraad, B., Hekster, Y. A., & van Lankveld, W. (2009). 
Adherence rates and associations with nonadherence in patients with 
rheumatoid arthritis using disease modifying antirheumatic drugs. The Journal 
of Rheumatology, 36(10), 2164-2170.  

Van Der Heijde, D. F., Van Riel, P. C., Nuver-Zwart, I., & Van De Putte, L. A. (1990). 
Sulphasalazine versus hydroxychloroquine in rheumatoid arthritis: 3-year 
follow-up. The Lancet, 335(8688), 539.  

van der Linden, M. P. M., Boja, R., Klarenbeek, N. B., Huizinga, T. W. J., van der Heijde, 
D. M., & van der Helm-van Mil, A. H. M. (2010). Repair of joint erosions in 
rheumatoid arthritis: prevalence and patient characteristics in a large inception 
cohort. Annals of the Rheumatic Diseases, 69(4), 727.  

van Der Linden, M. P. M., Knevel, R., Huizinga, T. W. J., & van Der Helm-van Mil, A. H. 
M. (2011). Classification of rheumatoid arthritis: Comparison of the 1987 
American College of Rheumatology criteria and the 2010 American College of 
Rheumatology/European League Against Rheumatism criteria. Arthritis and 
Rheumatism, 63(1), 37-42. doi:10.1002/art.30100 

https://doi.org/10.1016/j.jbspin.2015.05.016


188 

 

van Onna, M., & Boonen, A. (2016). The challenging interplay between rheumatoid 
arthritis, ageing and comorbidities. BMC Musculoskeletal Disorders, 17(1), 184. 
doi:10.1186/s12891-016-1038-3 

van Vollenhoven, R. F. (2016). General Treatment Aspects. In R. F. van Vollenhoven 
(Ed.), Biologics for the Treatment of Rheumatoid Arthritis (pp. 9-27). Cham: 
Springer International Publishing. 

VanDyke, M. M., Parker, J. C., Smarr, K. L., Hewett, J. E., Johnson, G. E., Slaughter, J. R., 
& Walker, S. E. (2004). Anxiety in rheumatoid arthritis. Arthritis Care & 
Research, 51(3), 408-412. doi:doi:10.1002/art.20474 

Vik, S. A., Maxwell, C. J., & Hogan, D. B. (2004). Measurement, Correlates, and Health 
Outcomes of Medication Adherence Among Seniors. Annals of 
Pharmacotherapy, 38(2), 303-312. doi:10.1345/aph.1D252 

Villa-Blanco, J. I., & Calvo-Alén, J. (2009). Elderly Onset Rheumatoid Arthritis. Drugs & 
Aging, 26(9), 739-750. doi:10.2165/11316740-000000000-00000 

Voshaar, M., Vriezekolk, J., van Dulmen, S., van den Bemt, B., & van de Laar, M. (2016). 
Barriers and facilitators to disease-modifying antirheumatic drug use in 
patients with inflammatory rheumatic diseases: a qualitative theory-based 
study. BMC Musculoskeletal Disorders, 17(1), 442. doi:10.1186/s12891-016-
1289-z 

Waimann, C. A., Marengo, M. F., de Achaval, S., Cox, V. L., Garcia-Gonzalez, A., 
Reveille, J. D., . . . Almazor, M. E. S. (2013). Electronic Monitoring of Oral 
Therapies in Ethnically Diverse and Economically Disadvantaged Patients with 
Rheumatoid Arthritis. Consequences of Low Adherence. Arthritis and 
Rheumatism, 65(6), 1421-1429. doi:10.1002/art.37917 

Webber, M. P., Moir, W., Zeig-Owens, R., Glaser, M. S., Jaber, N., Hall, C., . . . Prezant, 
D. J. (2015). Nested Case–Control Study of Selected Systemic Autoimmune 
Diseases in World Trade Center Rescue/Recovery Workers. Arthritis & 
Rheumatology, 67(5), 1369-1376. doi:doi:10.1002/art.39059 

Wells, G., Becker, J.-C., Teng, J., Dougados, M., Schiff, M., Smolen, J., . . . van Riel, P. L. 
C. M. (2009). Validation of the 28-joint Disease Activity Score (DAS28) and 
European League Against Rheumatism response criteria based on C-reactive 
protein against disease progression in patients with rheumatoid arthritis, and 
comparison with the DAS28 based on erythrocyte sedimentation rate. Annals 
of the Rheumatic Diseases, 68(6), 954-960. doi:10.1136/ard.2007.084459 

Williams, A., Low, J. K., Manias, E., Dooley, M., & Crawford, K. (2016). Trials and 
tribulations with electronic medication adherence monitoring in kidney 
transplantation. Research in Social and Administrative Pharmacy, 12(5), 794-
800. doi:10.1016/j.sapharm.2015.10.010 

Williams, A. B., Amico, K. R., Bova, C., & Womack, J. A. (2013). A proposal for quality 
standards for measuring medication adherence in research. AIDS and Behavior, 
17(1), 284-297. doi:10.1007/s10461-012-0172-7 

Wohlfahrt, A., Campos, A., Iversen, M. D., Gagne, J. J., Massarotti, E., Solomon, D. H., 
& Feldman, C. H. (2018). Use of rheumatology-specific patient navigators to 



189 

 

understand and reduce barriers to medication adherence: Analysis of 
qualitative findings. PloS One, 13(7), e0200886-e0200886. 
doi:10.1371/journal.pone.0200886 

Wolfe, F., & Michaud, K. (1994). The clinical and research significance of the 
erythrocyte sedimentation rate. The Journal of Rheumatology, 21(7), 1227-
1237.  

Wolfe, F., & Michaud, K. (2009). Out-of-pocket expenses and their burden in patients 
with rheumatoid arthritis. Arthritis and Rheumatism, 61(11), 1563-1570. 
doi:10.1002/art.24724 

Wolfe, F., & Pincus, T. (2001). The level of inflammation in rheumatoid arthritis is 
determined early and remains stable over the longterm course of the illness. 
The Journal of Rheumatology, 28(8), 1817-1824.  

World Bank. (2018). GDP per capita (current US$), World Bank national accounts data, 
and OECD National Accounts data files. from World Bank 
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?view=chart 

World Bank. (2018). Literacy rate, adult total (% of people ages 15 and above).   
https://data.worldbank.org/indicator/SE.ADT.LITR.ZS?most_recent_value_desc
=true&view=chart 

World Health Organisation. (2004). The impact of health expenditure on households 
and options for alternative financing. Retrieved from Regional Committee for 
the Eastern Mediterranean:  

Xia, Y., Yin, R., Fu, T., Zhang, L., Zhang, Q., Guo, G., . . . Gu, Z. (2016). Treatment 
adherence to disease-modifying antirheumatic drugs in Chinese patients with 
rheumatoid arthritis. Patient Preference and Adherence, 10, 735.  

Ye, X., Gross, C. R., Schommer, J., Cline, R., & Peter, W. L. S. (2007). Association 
between copayment and adherence to statin treatment initiated after coronary 
heart disease hospitalization: a longitudinal, retrospective, cohort study. 
Clinical Therapeutics, 29(12), 2748-2757. doi:10.1016/j.clinthera.2007.12.022 

Young, A., Dixey, J., Kulinskaya, E., Cox, N., Davies, P., Devlin, J., . . . Winfield, J. (2002). 
Which patients stop working because of rheumatoid arthritis? Results of five 
years' follow up in 732 patients from the Early RA Study (ERAS). Annals of the 
Rheumatic Diseases, 61(4), 335-340. doi:10.1136/ard.61.4.335 

Yousefi, H., Chopra, A., Farrokhseresht, R., Sarmukaddam, S., Noghabi, F. A., Bedekar, 
N., & Madani, A. (2015). Epidemiological evaluation quality of life in patients 
suffering from early rheumatoid arthritis: a pragmatic, prospective, randomized, 
blind allocation controlled of a modular program group intervention. 
Epidemiology and Health, 37, e2015048. doi:10.4178/epih/e2015048 

Zaboli, P., Hashemi-Meshkini, A., Varmaghani, M., Gholami, H., Vazirian, I., Zekri, H.-
S., . . . Kebriaeezadeh, A. (2016). Pharmaceutical laws and regulations in Iran: 
An overview. Journal of Research in Pharmacy Practice, 5(3), 155-161. 
doi:10.4103/2279-042X.185709 

Zahirian Moghadam, T., Raeissi, P., & Jafari-Sirizi, M. (2019). Analysis of the Health 
Sector Evolution Plan from the perspective of equity in healthcare financing: a 

https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?view=chart
https://data.worldbank.org/indicator/SE.ADT.LITR.ZS?most_recent_value_desc=true&view=chart
https://data.worldbank.org/indicator/SE.ADT.LITR.ZS?most_recent_value_desc=true&view=chart


190 

 

multiple streams model. International Journal of Human Rights in Healthcare, 
12(2), 124-137. doi:10.1108/IJHRH-07-2018-0044 

Zhang, W., & Creswell, J. (2013). The use of “mixing” procedure of mixed methods in 
health services research. Medical care, 51(8), e51-e57.  

Zhao, J., Su, Y., Li, R., Ye, H., Zou, Q., Fang, Y., . . . Bi, L. (2014). Classification criteria of 
early rheumatoid arthritis and validation of its performance in a multi-centre 
cohort. Clinical and Experimental Rheumatology, 32(5), 667-673.  

Zullig, L. L., Mendys, P., & Bosworth, H. B. (2017). Medication adherence: A practical 
measurement selection guide using case studies. Patient Education and 
Counseling, 100(7), 1410-1414. doi:https://doi.org/10.1016/j.pec.2017.02.001 

 

  

https://doi.org/10.1016/j.pec.2017.02.001


191 

 

Appendices 

Appendix 1: Structured survey for the cross-sectional study 

Section 1 

The following are a few questions about you  

 

1. Gender: female/ male 

2. Age: …… years 

3. Education: none/primary school/ diploma/ academic degree 

4. Monthly income (Toman): in Persian category below 570,000/ 571,000 to 800,000/ 801,000 to 1,100,000/ 

1,101,000 to 1,500,000/1,501,000 to 2,100,000/ 2,101,000 to 3,000,000/ 3,001,000 to 4,200,000/ 4,201,000 to 

5,800,000/ 5,801,000 to 8,100,000/ more than 8,100,000 

5. Site of residence: rural/ urban 

6. Marital status: Single /Married / Divorced / Widowed 

7. Type of insurance:  in Persian category: Salamat/ Tamin e ejtemaii/ Artesh/ komite emdad/ sherkate naft/ bank/ 

other 

8. What is your current employment status? Employed/ unemployed/ home maker/ retired/ on disability allowance/ 

student 

9. Which of the following best describes your current living situation? Living with a partner/Living with parents/ 

Living with siblings/ Living with children/ Living with friends/Living alone/ Other 
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Section 2 

The following are a few questions about your Rheumatoid Arthritis (RA) 

 

10. How long have you had RA? …… years……….months 

11. Does your insurance cover your RA medicine expenses: none/partial/total 

12. Have you been hospitalised for your RA? during the last year      during the last 5 years       More than 5 years        

never  

13. How long have you had medicine treatment for RA: …… years……..months 

14. How many medicines do you take for RA in a day? 1        2       3        more than 3 

15. Choose medications that you take from the pictures. 

16. How many times in a day do you take RA medicines? 1        2       3        more than 3 

17. Do you use injectable medicines for RA? Yes/no 

18. If yes, how many times did you inject during the last month? 1        2       3        4      more than 3 

19. Choose the injectable medication that you used from the pictures. 

20. Have you taken oral DMARDs before start using the injectable medicines? Yes/ no 

21. How do you inject it? Self-injected/ In clinic 

22. Do you suffer from any other disorders? Yes/no 

If yes, what are these disorders? Asthma/high blood pressure/diabetes/ heart 

disease/depression/osteoarthritis/ high cholesterol /chronic kidney disease/ 

others: ………………. 

23. How much did you pay for your RA medicines (both oral and injectables) during last month that insurance will 

not reimburse? $ ……….  
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Section 3 

Please Place an X in the box which best describes your RA medication taking. 
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 don’t 

agree 

at all 

don’t 

agree 

agree agree 

very 

much 

1. If the rheumatologist tells me to take the 

medicines, I do so. 

    

2. I take my anti-rheumatic medicines because I 

then have fewer problems. 

    

3. I definitely don’t dare to miss my anti-

rheumatic medications. 

    

4. If I can help myself with alternative therapies, I 

prefer that to what my rheumatologist prescribes. 

    

5. My medicines are always stored in the same 

place, and that’s why I don’t forget them. 

    

6. I take my medicines because I have complete 

confidence in my rheumatologist. 

    

7. The most important reason to take my anti-

rheumatic medicines is that I can still do what I 
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want to do. 

8. I don’t like to take medicines. If I can do 

without them, I will. 

    

9. When I am on vacation, it sometimes happens 

that I don’t take my medicines. 

    

10. I take my anti-rheumatic drugs, for otherwise 

what’s the point of consulting a rheumatologist? 

    

11. I don’t expect miracles from my anti-

rheumatic medicines. 

    

12. If you can’t stand the medicines you might 

say: “throw it away, no matter what”. 

    

13. If I don’t take my anti-rheumatic medicines 

regularly, the inflammation returns. 

    

14. If I don’t take my anti-rheumatic medicines, 

my body warns me. 
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15. My health goes above everything else and if I 

have to take medicines to keep well, I will. 

    

16. I use a dose organizer for my medications.     

17. What the doctor tells me, I hang on to.     

18. If I don’t take my anti-rheumatic medicines, I 

have more complaints. 

    

19. It happens every now and then, I go out for 

the weekend and then I don’t take my medicines. 

    

 

 

Section 4 

Please think about the medicines you have obtained during the current year; how often did 

you do any of the following things for these medicines.  
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Did you: often sometimes never 

Decide not to fill or refill a prescription 

because the medicine cost too much? 

   

Delay getting a prescription filled or 

refilled because the medicine cost too 

much? 

   

Skip doses to make the medicine last 

longer? 

   

Take smaller doses to make the medicine 

last longer? 
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Section 5 

Overall, what factors do you think influence you to not use your medicines according to the 

prescription? 

 

 

 

 

 

 

 

We thank you for your time spent taking this survey. 
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Appendix 2: The explanatory statement for rheumatologists. 

 

 

EXPLANATORY STATEMENT 

(Health professional participants) 

 

Project: Medication adherence in rheumatoid arthritis patients. 

Chief Investigator’s name  

Dr Kimberley Crawford 

Research Fellow 

School of Nursing and Midwifery,  

Clayton Campus  

Monash University, Australia 

Telephone: +61 3 9904 4152 

E-mail: kimberley.crawford@monash.edu 

 

PhD Student’s name:  

Parvaneh Heidari-Orojloo 

PhD student 

School of Nursing and Midwifery,  

Clayton Campus  

Monash University, Australia 

Phone : +98 9171109039 

Email: Parvaneh.heidari@monash.edu 

You are invited to take part in this study.  Please read this Explanatory Statement in full 

before deciding whether or not to participate in this research. If you would like further 

information regarding any aspect of this project, you are encouraged to contact the 

researchers via the phone numbers or email addresses listed above. 

 

What does the research involve?  

The aim of this study is to assess the medication adherence in rheumatoid arthritis patients 

and adherence barriers with the focus on finding the relationship between medication 

tel:%2B%2061%203%209904%204152
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adherence and medication out-of-pocket costs. So, in the case of nonadherence, future 

interventions will be done to improve medication adherence. 

Researchers would like to interview you to gather your recent experiences on medication 

adherence and its barriers in rheumatoid arthritis patients visiting you in rheumatology clinics. 

The interview will be conducted in a place of your choice, it will last for approximately 45-60 

minutes and it will be tape recorded. The interview questions will explore what are the 

barriers to medication adherence in rheumatoid arthritis patients and medication out-of-

pocket costs in rheumatoid arthritis patients.  

Firstly, demographic data will be asked. Then these questions will be proposed: 

What medications do you usually prescribe for RA patients? 

Did RA patients adhere to their medications? 

How do you check adherence in RA patients? 

What are the barriers of adherence? 

What is the most common reason of nonadherence? 

Do you think high costs of medications affect their adherence behaviour? 

What is your suggestion for improving the adherence? 

Why were you chosen for this research?  

We explore the relationship between medication adherence and out-of-pocket costs in 

rheumatoid arthritis patients and for deep considerations researchers will interview 

rheumatologists. All rheumatologists working in the rheumatology clinics at hospitals of 

Shiraz University of Medical Sciences were invited to participate in this study. You were 

chosen as a potential participant because you are a rheumatologist that works closely with 

patients with rheumatoid arthritis and have an expertise in RA medications. 
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Consenting to participate in the project and withdrawing from the research 

Participation in any research project is entirely voluntary. If you do not wish to take part, you 

do not have to.  If you do decide to take part, the researcher will give you a consent form to 

sign and you will be given a copy to keep. An appointment will be made according to your 

time schedule.  

If you do consent to participate, you may withdraw.  If you decide to withdraw from the 

project, please notify a member of the research team before you withdraw. If you do 

withdraw, you will be asked to complete and sign a ‘Withdrawal of Consent’ form; this will 

be provided to you by the research team. However, once the interview audio is transcribed 

and de-identified, researchers are unable to identify which data belongs to which participant 

and your data will be included in the study analysis.    

Possible benefits and risks to participants  

Benefits: Based on the data, Iran’s healthcare system will be aware of the medication 

adherence rate and prevalence of cost-related medication adherence (CRN) in rheumatoid 

arthritis patients in the National Health Plan. In addition, the studies in this area is scarce. So, 

the relationship between medication adherence and out-of-pocket costs will be found in 

rheumatoid arthritis patients. 

Risks: involvement in the research carries no risk for participants. 

 

Payment  

A gift from Monash University will be given to you. 

 

Confidentiality 

All the information are confidential and only researchers have access to them. All 

information collected from each participant will be de-identified, and any further use of these 
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findings in publications or conference presentations will be of a general nature, not 

attributable to an individual. 

Storage of data 

Data will be stored according to the Monash University regulations. Data will be stored at 

least for 5 years after ending the project. Audio files, data from questionnaires and scan of 

consent forms will be stored in LabArchive (a secure environment that only accessible by 

researchers).  

 

Use of data for other purposes  

 

Only aggregate de-identified data will be used for this project and potential future projects 

where ethics approval has been granted. Data will be published in the PhD thesis, articles or 

conference abstracts. 

 

Results 

It is anticipated that the results of this research project will be published and/or presented in a 

variety of forums. In any publication and/or presentation, information will be provided in 

such a way that participants cannot be identified. If you would like a summary of the results, 

please contact the researcher. 

Complaints 

Should you have any concerns or complaints about the conduct of the project, you can 

contact the Vice-Chancellor for Research, Shiraz University of Medical Sciences, Zand Blvd., 

Shiraz, Iran Postal Code; 71345-1978 

Tel: +98 71 32357282, Fax: +98 71 32307594 

E-mail: vcrdep@sums.ac.ir 

Thank you,  
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Appendix 3:  Informed consent form for rheumatologists. 
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Appendix 4: The explanatory statement for patients 

 

EXPLANATORY STATEMENT 

(Rheumatoid arthritis patients) 

 

Project: Medication adherence in rheumatoid arthritis patients. 

Chief Investigator’s name  

Dr Kimberley Crawford 

Research Fellow 

School of Nursing and Midwifery,  

Clayton Campus  

Monash University, Australia 

Telephone: +61 3 9904 4152 

E-mail: kimberley.crawford@monash.edu 

 

PhD Student’s name:  

Parvaneh Heidari-Orojloo 

PhD student 

School of Nursing and Midwifery,  

Clayton Campus  

Monash University, Australia 

Telephone: +98 9171109039 

Email: Parvaneh.heidari@monash.edu 

You are invited to take part in this study.  Please read this Explanatory Statement in full 

before deciding whether or not to participate in this research. If you would like further 

information regarding any aspect of this project, you are encouraged to contact the 

researchers via the phone numbers or email addresses listed above. 

What does the research involve?  

The aim of this study is to explore the medication adherence in rheumatoid arthritis (RA) 

patients and adherence barriers with the focus on finding the relationship between medication 

adherence and medication out-of-pocket costs. You will be asked to fill out the questionnaire. 

tel:%2B%2061%203%209904%204152
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The questionnaire contains a demographic survey, medication adherence survey, disease 

activity survey and medication out-of-pocket costs. It will take about 15 to 20 minutes. 

 

Why were you chosen for this research?  

The literature has reported medication adherence is suboptimal in RA patients. The Studies 

have investigated the relationship between medication adherence and   out-of-pocket costs in 

RA patients are scarce. Therefore, we explore the relationship between   medication 

adherence and out-of-pocket costs in RA patients. All RA patients visiting rheumatologists in 

the rheumatology clinics at hospitals of Shiraz University of Medical Sciences were invited 

to participate in this study. You were chosen as a potential participant because the aim of this 

study is assessing medication adherence in RA patients.  

Consenting to participate in the project and withdrawing from the research 

 Participation in any research project is entirely voluntary. If you do not wish to take part, you 

do not have to.  If you do decide to take part, the researcher will give you the questionnaire to 

fill out. It is possible to withdraw from the project prior to completing the survey without any 

prejudice and implication. Withdrawal after submitting the survey is not possible because the 

questionnaires are anonymous.   

Possible benefits and risks to participants  

Benefits: Based on the data, Iran’s healthcare system will be aware of the medication 

adherence rate and prevalence of cost-related medication adherence (CRN) in RA patients in 

the National Health Plan. In addition, the studies in this area is scarce. So, the relationship 

between medication adherence and out-of-pocket costs will be found in RA patients. 
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Risks: if the participant has difficulty for paying the medicines costs, they may recall their 

financial hardship situations that they had previously experienced and make them upset. 

There is no other risk for the participants. 

 

Payment  

No payment or reward will be given to the participants.  

 

Confidentiality 

The questionnaires are anonymous. All the information are confidential and only researchers 

have access to them. All information collected from each participant is de-identified, and any 

further use of these findings in publications or conference presentations will be of a general 

nature, not attributable to an individual. 

 

Storage of data 

Data will be stored according to the Monash University regulations. Data will be stored at 

least for 5 years after ending the project. Audio files, data from questionnaires and scan of 

consent forms will be stored in LabArchive (a secure environment that only accessible by 

researchers). After analysing data and publishing articles, by researchers’ agreement, the de-

identified data will be published in Figshare (https://monash.figshare.com/). Publishing data 

is recommended by Monash University as other researchers can have access to the de-

identified data of other researchers. 

 

Use of data for other purposes  

https://monash.figshare.com/


207 

 

Only aggregate de-identified data will be used for this project and potential future projects 

where ethics approval has been granted. Data will be published in thesis, articles or seminar 

abstracts. 

 

Results 

It is anticipated that the results of this research project will be published and/or presented in a 

variety of forums. In any publication and/or presentation, information will be provided in 

such a way that participants cannot be identified. 

Complaints 

Should you have any concerns or complaints about the conduct of the project, you can 

contact the Vice-Chancellor for Research, Shiraz University of Medical Sciences, Zand Blvd., 

Shiraz, Iran Postal Code; 71345-1978 

Tel: +98 71 32357282 

Fax: +98 71 32307594 

E-mail: vcrdep@sums.ac.ir 

Thank you, 

 

 

 

  



208 

 

Appendix 5: Length of interview with ten rheumatologists. 

ID 1 2 3 4 5 6 7 8 9 10 

Duration 

of 

interview 

(minutes) 

15 22 29 14 19 24 11 35 17 30 
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Appendix 6: Ethics approval from Monash University Human Research Ethics Committee  
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Appendix 7: Ethics approval from ethics committee at SUMS. 

 


