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ABSTRACT 

Arthritis contributes to physical and psychological impairment, reduced work productivity, and 

economic strain at individual and societal levels.  Results from the most recent National Health 

Survey (2017-2018) indicate that fifty percent of Australians with arthritis are aged between 25-64 

years, challenging traditional perceptions that arthritis only affects older adults.  The impacts of 

arthritis pertinent to younger, working-age adults (for example, impacts on work and personal 

finances) require exploration to better understand their lived experience and inform person-

centred care. 

The overarching aim of this PhD was to examine the experiences of adults aged 18-50 years living 

with arthritis (broadly categorised as osteoarthritis or inflammatory arthritis).  The specific 

objectives were to:  

1. Examine the work impacts of arthritis for younger, working-age adults; 

2. Quantify the personal financial burden (comprising direct and indirect healthcare costs) of 

arthritis on younger, working-age adults; 

3. Develop recommendations around work-related and financial impacts for clinicians, to 

support person-centred care.  

The aim and objectives were addressed by conducting a sequential, exploratory, mixed-methods 

research program.  First, a qualitative study was undertaken to explore the work and personal 

financial impacts of living with arthritis.  The qualitative results informed a second quantitative 

study, which used a purpose-designed cost diary to quantify the personal financial burden of living 

with arthritis.  These findings were triangulated to develop evidence-informed recommendations 

for clinicians who provide care to younger people with arthritis.  A systematic review was 

conducted to synthesise contemporary data on work-related outcomes for working-age 

populations with arthritis.  Finally, a supplementary social media study (due to the COVID-19 

pandemic and challenges related to the collection of healthcare costs) was also undertaken.   

The qualitative study revealed that working-age adults with arthritis start to experience work-

related challenges before their careers even begin. For some, this included avoiding certain 

professions due to physical symptom burden.  Other work impacts included perceptions of being 

burdensome to the workplace and lost productivity.  The qualitative data also highlighted 

significant arthritis-attributable financial burden and financial distress, in relation to the costs of 

clinical care, medications, and reduced wages.  Even within the Australian healthcare system that 
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provides universal care, the quantitative study showed that non-reimbursed arthritis-related 

healthcare costs totalled $1,635 Australian Dollars over a six-week period.  Levels of financial 

distress were significantly associated with higher out-of-pocket costs.   

The systematic review identified moderate-to-high quality evidence (from 29 studies with over 

4,500 participants) that arthritis is associated with poorer work outcomes for working-age adults 

– specifically work limitations and higher work disability rates – relative to healthy populations.  

There was some evidence that the magnitude of impact may increase with age.  

Taken together, this research has identified that working-age adults living with arthritis can 

experience substantial work and financial burden sequelae.  These outcomes are detrimental for 

the individual and have broader impacts for their families, workplaces, the health system, and the 

overall economy.  These PhD findings have the potential to raise awareness of the broader 

personal impacts of arthritis, beyond pain and stiffness, and inform positive changes to healthcare 

provision to ensure holistic and patient-centred care.     
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THESIS OVERVIEW 

The structure of this thesis, including each chapter number and title, is summarised in Figure 1. 
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CHAPTER 1: BACKGROUND 

1.1 Musculoskeletal Conditions 

Musculoskeletal conditions commonly affect bones, muscles, joints and connective tissues, and 

can affect multiple body areas or bodily systems (1).  Prevalent musculoskeletal conditions include 

different forms of arthritis, neck and back pain, and osteoporosis (2).  The most recent Global 

Burden of Disease Study data show that in 2017, there were over one billion prevalent cases of 

musculoskeletal conditions worldwide (3).  Musculoskeletal conditions are the second leading 

cause (after mental health) of non-fatal disease burden in adolescents and younger, working-age 

populations (4). According to the most recent Global Burden of Disease study, when measured 

across the life course, musculoskeletal conditions are the leading cause of non-fatal disease burden 

worldwide (5).  Within a local context, musculoskeletal conditions affect seven million Australians 

(30% of the national population) (6), represent 23% of Australia’s non-fatal disease burden, and 

comprise almost 12% of the total burden of disease in this country (7).  

When considering ‘disease burden’, musculoskeletal conditions make up 20% of all years lived 

with disability (YLDs) for both men and women globally (8).  In 2017, there were 138.7 million 

disability-adjusted life years (DALYs) due to musculoskeletal conditions globally (3), yet this figure 

is likely an underestimation given additional DALYs that relate to musculoskeletal injury and 

trauma (9).  According to the most recent Survey of Disability, Ageing and Carers, musculoskeletal 

conditions account for 31% of disability in Australia, and over 50% of pain in Australia (7).  It is 

also known that people with musculoskeletal conditions experience lower work participation rates 

(10-12), and indeed, they account for the greatest proportion of lost productivity in the workplace 

(9, 13, 14).  At an individual level, having a musculoskeletal condition can also reduce one’s capacity 

to earn steady income (15), and is a risk factor for falling into poverty (16-18).  

Importantly, musculoskeletal conditions are prevalent across the lifespan.  In Australia, 1 in 1,000 

children aged 0 – 15 years has juvenile idiopathic arthritis (1), over half the population (58%) 

diagnosed with a musculoskeletal condition are aged between 25 – 64 years (19), and 29% of 

people aged 65 – 79 years, and 65% of people aged 80 years or over, live with osteoarthritis (20).  
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1.2 Definition, Physiology, and Aetiology of Arthritis 

Arthritis is an umbrella term for a range of musculoskeletal, autoimmune, inflammatory and/or 

degenerative conditions affecting structures including but not limited to the articular and peri-

articular structures.  Arthritis can be broadly categorised into the two key sub-types of 

‘inflammatory arthritis’ and ‘osteoarthritis’, although some arthritic conditions (for example, gout 

and scleroderma) sit outside these classifications (6).  Osteoarthritis is a largely degenerative disease 

associated with structural changes and inflammation of the joints (21).  Osteoarthritis has also 

been described as ‘joint failure’, akin to the failure of any other bodily part (22).  Inflammatory 

arthritis is a title that encompasses over 100 chronic, autoimmune, and inflammatory diseases.  

1.2.1 Osteoarthritis 

 
Osteoarthritis is classified into two groups: primary (idiopathic or non-traumatic) and secondary 

(usually occurring following trauma) (23).  Osteoarthritis can be diagnosed either radiographically 

or clinically.  There have been many attempts to consistently diagnose and grade radiographic 

disease severity in osteoarthritis, but it is most widely assessed using the Kellgren-Lawrence score 

(24).  Kellgren-Lawrence scores range from 0 (mild) to 4 (severe disease), and are graded based on 

pathological changes seen on imaging (25).  The World Health Organization (WHO) has adopted 

the Kellgren-Lawrence scores as the standard for epidemiological studies on osteoarthritis (26).  

However, this is not always possible for pragmatic reasons (for example, costs and access to 

imaging), so in practice many large-scale epidemiological studies rely on self-reported, ‘doctor-

diagnosed osteoarthritis’.  Additionally, radiographic disease severity often correlates poorly with 

symptom severity (25).  For this reason, clinical diagnosis is preferred for adults aged over 45 years 

(27). This is outlined in the National Institute for Health and Care Excellence (NICE) clinical 

osteoarthritis guidelines and in the Australian Clinical Care Standards for osteoarthritis (28, 29)  

Consistent with current Australian Clinical Care Standards, osteoarthritis can be diagnosed 

clinically by patient history and physical examination (28).  A clinical diagnosis of osteoarthritis 

usually requires the presence of joint pain and stiffness.  At an international level, two of the most 

well recognised standards for the diagnosis of clinical osteoarthritis are the NICE osteoarthritis 

guidelines (29)and the American College of Rheumatology (ACR) criteria (30, 31).   

The knee is the most common site of osteoarthritis, followed by the hip, wrist and hand (32, 33). 

Pathological changes seen in joints affected by osteoarthritis include progressive destruction and 
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loss of cartilage, subchondral bone thickening, formation of osteophytes, degeneration of 

ligaments, inflammation of the synovium, and hypertrophy of the joint (34). 

1.2.2 Inflammatory Arthritis 

The most common types of inflammatory arthritis include rheumatoid arthritis and 

spondyloarthritis (7).  Spondyloarthritis itself has several distinguishable subtypes, including 

ankylosing spondylitis and psoriatic arthritis.  According to the most recent criteria published by 

the ACR and European League Against Rheumatism (EULAR) Collaborative Initiative (35), 

classification of rheumatoid arthritis (Appendix A) is based on the presence of at least one joint 

with definite clinical synovitis (swelling), where the symptom cannot be better explained by another 

diagnosis.  In addition, new diagnoses must come with a score of >6/10 for the following criteria:  

(a) Joint involvement (referring to swelling or tenderness on physical examination); where one 

large joint is scored zero, 2 – 10 large joints are scored one, 1 – 3 small joints (with or 

without involvement of large joints) are scored two, 4 – 10 small joints (with or without 

involvement of large joints) are scored three, and >10 joints (at least one small joint) are 

scored five. 

(b) Serology, where negative rheumatoid factor (RF) and negative anti-citrullinated protein 

antibodies (ACPA) are scored zero, low-positive RF or low-positive ACPA are scored two, 

and high-positive RF or high-positive ACPA are scored three.  

(c) Inflammatory markers, where normal C-reactive protein (CRP) and erythrocyte 

sedimentation rate (ESR) levels are scored zero, and abnormal CRP or ESR levels are 

scored one. 

(d) Duration of symptoms, where <6 weeks is scored zero, and >6 weeks is scored one.  

Pathological changes seen in joints affected by rheumatoid arthritis include a thickened and 

inflamed synovial membrane, resulting in unwanted tissue growth (36).  The small joints of the 

hands and feet are the most common site of rheumatoid arthritis (37). 

Inflammatory arthritis sub-types vary greatly, with the clinical presentation and diagnosis processes 

for spondyloarthritis following different criteria to that of rheumatoid arthritis.  There are many 

features of spondyloarthritis, including low but constant levels of inflammatory pain, psoriasis, 

uveitis, and high CRP levels (38).  Most recently, the Assessment of SpondyloArthritis international 

Society (ASAS) and the Outcome Measures in Rheumatology (OMERACT) group defined 

benchmarks to diagnose spondyloarthritis as radiological diagnosis of sacroiliitis in addition to one 
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or more feature(s) of spondyloarthritis; or the presence of human leukocyte antigen B27 (HLA-

B27) – a genetic marker for spondyloarthritis – combined with two or more features of 

spondyloarthritis (39).  Pathological changes seen in joints affected by spondyloarthritis include 

ossification of ligaments and ankyloses of the sacroiliac and apophyseal joints (40).  The spine, 

followed by the hips, are the most common sites of spondyloarthritis (41).  

In addition to rheumatoid arthritis and spondyloarthritis, juvenile idiopathic arthritis is a separate 

inflammatory arthritis sub-type, describing a clinically heterogeneous group of arthritis conditions 

of unknown origin presenting in children before 16 years of age (42).  Clinically, juvenile idiopathic 

arthritis is difficult to diagnose as there are few biomarkers for the disease, and CRP and ESR 

levels often remain unchanged (43). There are seven juvenile idiopathic arthritis categories 

according to the International League of Associations for Rheumatology (ILAR) Classification of 

Juvenile Idiopathic Arthritis.  Each is characterised by varying symptoms including but not limited 

to: fever, dactylitis, enthesitis, sacroiliac joint tenderness, and symptomatic anterior uveitis (44). 

To date, there are no accurate or reliable scoring systems for diagnosing juvenile idiopathic arthritis.  

Magnetic resonance imaging (MRI) is currently the only diagnostic tool that can assess all relevant 

anatomical structures in joint inflammation, however, differentiating between normal findings and 

pathology can be challenging in this population (45).  The knees and ankles, followed by the hips, 

are the most common sites of juvenile idiopathic arthritis (46).    
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1.3 Global and Australian Prevalence of Arthritis  

Arthritis (of any diagnostic category) affects an estimated 3.6 million Australians or 15% of the 

population (19).  One in seven Australians have some form of arthritis (6).  Forecasting estimates 

based on projections of population growth and ageing indicate that the number of people with 

arthritis in Australia is expected to increase to 5.4 million by the year 2030, representing 18% of 

the population (47).  

Osteoarthritis is the most common form of arthritis.  The most recent Global Burden of Disease 

study showed that there were approximately 303.1 million prevalent cases (95% uncertainty 

interval 273.3 – 338.6 million) of hip and knee osteoarthritis worldwide (48).  In 2017, the annual 

incidence rate of osteoarthritis was 181.2 per 100,000 population (95% uncertainty interval 162.6 

– 202.4) (48).  According to the most recent National Health Survey data, an estimated 2.2 million 

Australians (9.3% of the population) currently have osteoarthritis (62% of the population with 

arthritis) (19), affecting 12% of females and 7% of males (21).  

Osteoarthritis has traditionally been considered a disease affecting only older people, however, 

diagnoses are increasing amongst working-age populations.  International data show that the 

prevalence of knee osteoarthritis now peaks at around 50 years of age (49).  Since 1990 there has 

been a steady growth in osteoarthritis amongst people aged 15 – 49 years, with the greatest burden 

evident for females (5).  In Australia, the number of people with osteoarthritis aged less than 55 

years is projected to increase by 20% over the next 15 years (47).  Younger, working-age adults 

with osteoarthritis are four times more likely to experience high levels of psychological distress 

than the general population, and individuals aged 40 – 49 years with osteoarthritis have reported a 

35% reduction in health-related quality of life (HRQoL) compared with population norms (50).  

Younger populations with osteoarthritis represent a new public health issue, given that these 

individuals will likely live with osteoarthritis for a period of time (51). 

Inflammatory arthritis is currently the most prevalent form of arthritis in younger and working-

age individuals.  Rheumatoid arthritis is the most common inflammatory arthritis type: the most 

recent Global Burden of Disease study showed that there was close to 20 million prevalent cases 

(19,965,115; 95% uncertainty interval 17,990,489 – 21,955,673) of rheumatoid arthritis worldwide 

(52).  In 2017, the annual incidence rate of rheumatoid arthritis was 14.9 per 100,000 population 

(95% uncertainty interval 13.3 – 16.4) (52).  According to the most recent National Health Survey 

data, an estimated 457,000 Australians (1.9% of the population) currently have rheumatoid arthritis 

(12.7% of the population with arthritis) (19).  It affects 2.3% of females and 1.5% of males (6). 
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Due to different reporting standards across countries, the estimated global prevalence of other 

inflammatory arthritis sub-types such as spondyloarthritis are less clear.  One report estimates that 

the global prevalence of spondyloarthritis is one percent (53).  It is estimated that the prevalence 

of spondyloarthritis in the United States (US) is 1.35% (95% confidence interval 0.44 – 2.79), with 

a lower prevalence reported for Europe: 0.54% (95% confidence interval 0.36 – 0.78) (54).  The 

global prevalence of spondyloarthritis subtypes also vary: for psoriatic arthritis, prevalence rates 

range from 20 per 100,000 people in Sweden, to 670 per 100,000 people in Norway (55).  For 

ankylosing spondylitis, prevalence rates range from 30 per 100,000 people in the Philippines, to 

320 per 100,000 people in the US, to 370 per 100,000 people in Italy (56).  

There are limited data on the prevalence of spondyloarthritis and its subtypes in Australia.  It has 

been estimated that ankylosing spondylitis affects 1-2% of Australians (57), and that between 6-

41% of Australians with psoriasis (estimated Australian prevalence 2.3-6.6%) will develop psoriatic 

arthritis (58).  Psoriatic arthritis affects Australian men and women equally (59), however, 

Australian men are three times more likely to be diagnosed with ankylosing spondylitis than 

women (60).    
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1.4 Risk Factors for the Development of Osteoarthritis and Inflammatory Arthritis 

Table 1 provides a summary of the known risk factors for the development of arthritis, including 

biological, lifestyle/behavioural and environmental risk factors. 
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Table 1: Summary of Known Risk Factors for the Development of Arthritis 

 Osteoarthritis 
Inflammatory 

Arthritis 
Brief Description of Risk Factor 

Biological Risk Factors  

Age   

In joints affected by osteoarthritis there is destruction and loss of cartilage accompanied by 

osteophyte formation and subchondral bone thickening, a process which develops through 

cumulative effects of mechanical load across the lifespan, typically presenting in older adulthood (61).  

Rheumatoid arthritis is most frequently diagnosed between the ages of 30 and 50, however, the 

disease can present at any age (62).  Psoriatic arthritis is positively associated with a younger age of 

onset (63), and spondyloarthritis diagnoses are most frequent amongst populations under 45 years of 

age (64).  There is no consensus in the literature on why younger population are more susceptible to 

inflammatory arthritis (65). 

Sex   

Research suggests that female hormones and reproductive factors play a role in the pathogenesis of 

knee osteoarthritis in women over 50 years of age (66).  Anatomic difference may also contribute to 

osteoarthritis development: increased pelvis width in females is recognised as a risk factor for hip 

osteoarthritis in middle-aged and older women (67). 

Rheumatoid arthritis is more common amongst females than males.  Incidence rates of rheumatoid 

arthritis appear to be increased one to two years post-partum (68, 69).  There is also an increased 

concentration of oestrogen observed in rheumatoid arthritis of both sexes (70).  The inverse is true 



11 
 

 Osteoarthritis 
Inflammatory 

Arthritis 
Brief Description of Risk Factor 

for ankylosing spondylitis, which is more common amongst males than females.  No specific risk 

factors have been identified that may predispose men to the disease (71-73).  

Genetics   

There are currently 90 genome-wide significant risk loci that are related to osteoarthritis (74).  

Heritability estimates range between 40-65%, but appear to be stronger overall for hand and hip 

osteoarthritis than for knee osteoarthritis (75).  

There are more than 100 genome-wide significant risk loci related to rheumatoid arthritis (76).  

Heritability contributes to the majority of ankylosing spondylitis susceptibility (77, 78): up to 90% of 

people with ankylosing spondylitis have the HLA-B27 gene (79).  There are currently 20 genome-

wide significant risk loci in relation to psoriatic arthritis, accounting for one fifth of heritability (78). 

Lifestyle/Behavioural Risk Factors  

Overweight and 

Obesity  
  

Obesity is widely acknowledged as a major risk factor for the development of osteoarthritis (80, 81), 

yet the mechanism by which weight influences osteoarthritis onset is unclear.  Increased 

biomechanical load across cartilage has been traditionally theorised as a disease-related mechanism 

(82).  Recent findings have revealed that obesity is a strong risk factor for hand osteoarthritis (83), 

suggesting that adipose tissue may be a more targeted osteoarthritis risk factor (84), and that the effect 

of obesity on joints may be metabolically driven and influenced by the pro-inflammatory effects of 

adipose tissue (85, 86).   
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 Osteoarthritis 
Inflammatory 

Arthritis 
Brief Description of Risk Factor 

Initial evidence suggests that women who are overweight (hazard ratio 1.45, 95% CI 1.03-2.03) or 

obese (hazard ratio 1.65, 95% CI 1.34-2.05) are at higher risk of receiving a rheumatoid arthritis 

diagnosis at a younger age (87), although more research is required to understand the mechanisms of 

how overweight and obesity affects rheumatoid arthritis (88).  Being overweight at diagnosis has also 

been found to decrease the chance of achieving good disease control during the early stages of 

rheumatoid arthritis (89).  

Exercise and 

sedentariness 
  

Participation in professional sport at an elite level is associated with increased risk of developing knee 

osteoarthritis (90-92), but this may relate to overuse injuries.  At the same time, cartilage requires 

cyclic movement to remain healthy, for example through recreational walking and participation in 

activities of daily living.  People who spend more time participating in sedentary behaviours, such as 

sitting, are also at increased risk of developing knee osteoarthritis (93, 94). 

Joint injury   

The rupture of the anterior cruciate ligament (ACL) leads to early-onset knee osteoarthritis in 13% 

of cases after 10 – 15 years; this increases to up to 48% with additional meniscal injury (95).  Hence, 

for a young adult playing sport, joint injury could be a pivotal life event that leads to the development 

of osteoarthritis by 30 years of age (96). 

Tobacco   

Multiple studies have found a more than doubling of the likelihood of rheumatoid arthritis among 

smokers compared with non-smokers (97, 98), with further estimates that exposure to smoking 

accounts for 20-30% of the environmental risk for rheumatoid arthritis (99).  
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 Osteoarthritis 
Inflammatory 

Arthritis 
Brief Description of Risk Factor 

Low vitamin D 

intake and levels 
  

Recent evidence found that people with rheumatoid arthritis treated with vitamin D as a 

complementary therapy experienced beneficial effects on disease activity, tender joint count, and 

ESR, but still experienced high levels of pain, joint swelling, and CRP (100). 

Dietary intake   

Some studies have found that certain foods promote rheumatoid arthritis onset.  Evidence suggests 

that consumption of dietary items, including potatoes and non-citrus fruits, are independent risk 

factors for rheumatoid arthritis development (101).  Regular consumption of sugar-sweetened 

beverages is associated with increased risk of rheumatoid arthritis in women, and this risk increases 

with age (102).  There is little evidence that dietary aspects influence any part of spondyloarthritis 

aetiology (103, 104).   

Environmental Risk Factors  

Occupational 

loading and injury 
  

A recent investigation of the association between predominant lifetime occupation and prevalent 

osteoarthritis (from five international community-based cohorts) identified a more than two-fold 

increase in the odds of knee osteoarthritis amongst heavy manual workers compared to workers in 

sedentary occupations (105).   Professions with repetitive thumb use (for example, typing work), and 

jobs with repetitive hand bending and twisting are associated with the development of hand and wrist 

osteoarthritis (106, 107).  Cumulative physical workloads from before 16 years of age and into young 

adulthood are also associated with more frequent knee, hip, or hand osteoarthritis diagnoses (108). 

Viral infection   
A recent systematic review found that the human Parvovirus B19, and hepatitis C, are associated with 

rheumatoid arthritis development (109).  Parainfluenza and some coronaviruses have also been found 
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 Osteoarthritis 
Inflammatory 

Arthritis 
Brief Description of Risk Factor 

to be associated with increased rheumatoid arthritis incidence (110).  The relationship between the 

Epstein-Barr virus and rheumatoid arthritis is under investigation (111, 112). 
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1.5 Physical and Psychological Impacts of Arthritis  

Arthritis is associated with a range of physical and psychological impacts that likely stem from pain 

and other symptoms, decreased functional capacity, and a reduced ability to participate in activities 

of daily living (ADLs), work and social roles.  For people with osteoarthritis or inflammatory 

arthritis, these limitations can be contextualised within the WHO’s International Classification of 

Functioning, Disability and Health (ICF) framework (51, 113-117).  This framework is shown in 

Figure 2. 

The ICF is a framework for the description of health and health-related states, where functioning 

is viewed as an outcome of interactions between the health condition of an individual, and their 

contextual factors (117). 

 

 

 

 

 

 

 

 

 

 

Figure 2: Diagram of the WHO ICF; reproduced from the World Health Organization (117) 

 
As seen in Figure 2, the ICF contains five domains: 

1. Body Functions and Structures: Physiological and psychological functioning, as well as 

anatomical parts of the body such as organs, limbs, and their components; 

2. Activity: The execution of a task or action by an individual, and problems an individual 

with a specific health condition may have executing the activity; 

3. Participation: Involvement in a life situation and problems an individual may experience 

partaking in everyday life; 

4. Environmental Factors: Make up the physical, social, attitudinal, and legal structures in 

which people conduct their lives; 
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5. Personal Factors: Features of the individual, for example, age, gender, and profession. 

The ICF offers a useful framework for considering the range of functional and participation 

restrictions that individuals with osteoarthritis or inflammatory arthritis may experience.  As both 

diagnostic categories share common symptoms, there is likely an overlap in limitations experienced 

by people with either osteoarthritis or inflammatory arthritis.  For people with arthritis, the 

literature identifies that these primarily relate to body function (for example, general movement 

and mental health), activity limitations (for example, carrying out ADLs and specific work-related 

tasks), participation restrictions (for example, going to work and contributing to family roles), and 

environmental factors (for example, disease awareness and perceptions) (113).  

Table 2 summarises the physical and psychological symptom burden of osteoarthritis and 

inflammatory arthritis, mapped to the ICF framework.  Where possible, supporting evidence has 

been drawn from younger populations with arthritis.  
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Table 2: Symptoms of Arthritis in Relation to the World Health Organization International Classification of Functioning, Disability, and Health Framework 

Symptoms 

 
Osteoarthritis 

Inflammatory 

Arthritis 
Brief Description of Symptom Mapping to the WHO ICF 

Physical Symptoms 

Joint pain and 

joint stiffness 
  

Osteoarthritis 

There are two major types of pain in people with hip or 

knee osteoarthritis: one is intermittent but severe, and 

the other is constant background pain or aching (age 

range of study participants: 47-92 years) (118, 119).  

Osteoarthritis pain mainly occurs during the day and 

typically during movement or physical activities, but 

many individuals can exhibit resting pain at night (120).  

Some individuals with hip and knee osteoarthritis also 

experience neuropathic pain (mean age of study 

participants 66 years) (121), most likely arising from 

structural changes in joint innervation (122).  People 

with osteoarthritis commonly also experience stiffness 

around the affected joint/s (mean age of study 

participants >40 years) (123). Stiffness most commonly 

occurs in the morning, after sitting, or after prolonged 

Osteoarthritis 

• Body Function and Structure: In Australia, over 

half the population with osteoarthritis (58%) 

experience self-reported moderate to very 

severe pain associated with osteoarthritis, 

and are 2.9 times as likely to experience very 

severe pain (4.9%) compared with those 

without the disease (1.7%) (21).  

• Participation: Severe pain intensity is also 

associated with work participation 

restrictions in the form of productivity loss 

(odds ratio 2.5, 95% CI 1.3 – 4.8) (mean age 

of study participants >50 years) (125).  
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Symptoms 

 
Osteoarthritis 

Inflammatory 

Arthritis 
Brief Description of Symptom Mapping to the WHO ICF 

periods of rest (mean age of study participants >65 

years) (124).   

Inflammatory Arthritis 

Morning stiffness in particular is a prominent symptom 

for people living with inflammatory arthritis (126).  

Stiffness may not be isolated to the joints, but may be 

more widespread and felt over the whole body (age 

range of study participants 29-75 years) (127).  Recent 

data suggests that stiffness is not just restricted to 

morning periods or post-rest, but so too after 

movement, after consuming certain medications, and 

can be influenced by the weather (age range of study 

participants 33-78 years) (128-130).  

Alongside stiffness, people with inflammatory arthritis 

consistently rate pain as one of their highest priorities 

(131).  Pain associated with inflammatory arthritis is 

often chronic, in that individuals living with the disease 

may need to constantly manage pain throughout their 

Inflammatory Arthritis 

• Body Function and Structure: From Australian 

research, morning stiffness is strongly 

associated with poor psychological coping 

(correlation 0.78 – 0.89, p<0.001) (mean age 

of study participants 57 years) (138).  

• Activity: Across 11 European countries, 47% 

of 1,061 adults with rheumatoid arthritis 

(mean age of study participants 55 years) 

reported that morning stiffness affected 

their work performance (139).  

• Participation: Across the US and Europe, 32% 

of 3,426 adults with psoriatic arthritis (mean 

age of study participants 56 years) reported 

missing work due to the disease (140).  
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Symptoms 

 
Osteoarthritis 

Inflammatory 

Arthritis 
Brief Description of Symptom Mapping to the WHO ICF 

day or over long periods of time (132).  Inflammatory 

arthritis-related pain typically arises from synovitis, 

bone erosion, and inflammation (133).  Rheumatoid 

arthritis related pain most commonly presents in the 

wrist and hand (mean age of study participants 60 years) 

but can also present in the neck and feet (37, 134).  

Spondyloarthritis pain most commonly presents in the 

lower back (135-137). 

Reduced joint 

range of 

motion 

  

Osteoarthritis 

Reduced range of motion (ROM) is an indicator of the 

presence of osteoarthritis at the majority of joint sites, 

particularly the reduction or loss of rotation movement 

for the hip.  Evidence of reduced ROM is part of two 

of the 10 EULAR recommendations for the diagnosis 

of knee osteoarthritis in people aged >50 years (141). 

Osteoarthritis 

• Activity: People with osteoarthritis (mean age 

of study participants 63 years) report that 

reduced ROM impacts their ability to 

complete common ADLs such as wringing 

out washed clothes, opening jars and bottles, 

and washing floors (142). 

Inflammatory Arthritis 

Reduced spinal ROM is a key indicator of ankylosing 

spondylitis (143), and reduced wrist ROM due to 

progressive joint deformity is one of the symptoms of 

Inflammatory Arthritis 

• Body Function and Structure: There is a strong 

and significant association (r2=0.75, 
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Symptoms 

 
Osteoarthritis 

Inflammatory 

Arthritis 
Brief Description of Symptom Mapping to the WHO ICF 

rheumatoid arthritis (mean age of study participants 55 

years) (144).  

p=0.002) between reduced dorsal flexion 

ROM and walking velocity and stride length 

in people with rheumatoid arthritis (age 

range of study participants 51-72 years) 

(145). 

Muscle 

weakness 

around the 

joint 

  

Osteoarthritis 

The progressive loss of periarticular muscle mass and 

muscle function has consequences on joint stability and 

health (146).  Muscle weakness is often precipitated by 

arthrogenic muscle inhibition, which is found to 

significantly affect the quadriceps of people with knee 

osteoarthritis (147).  People with hip osteoarthritis (age 

range of study participants 45-80 years) also display 

poorer lower knee and hip flexor strength, and hip 

extensor and abductor strength compared to people 

without osteoarthritis (148). 

Osteoarthritis 

• Body Function and Structure: There are 

demonstrable associations between 

osteoarthritis-related muscle weakness and 

increased risk of falls (age >45 years, mean 

age of study participants 67 years) (149, 150). 

Inflammatory Arthritis 

A 25-70% reduced in muscle strength has been 

observed in people with rheumatoid arthritis when 

Inflammatory Arthritis 

• Activity: People with rheumatoid arthritis 

report significant activity limitations related 
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Symptoms 

 
Osteoarthritis 

Inflammatory 

Arthritis 
Brief Description of Symptom Mapping to the WHO ICF 

compared with age-matched controls without 

rheumatoid arthritis (151).  Computed tomography 

(CT) scans have also showed decreased muscle mass in 

the quadriceps of people with ankylosing spondylitis, 

likely stemming from reduced activity due to decreased 

spinal mobility (152) 

to reduced shoulder muscle weakness 

according to the Disabilities of the Arm, 

Shoulder and Hand (DASH) questionnaire, 

for example, placing an object on a shelf 

above head height, or using a knife to cut 

food (153). 

Fatigue 

 

 

From an international sample of 6,120 participants with 

inflammatory arthritis, half of all participants (mean age 

of study participants 47 years) experienced severe 

fatigue (154).  In rheumatoid arthritis, research has 

established that fatigue is present on most days for most 

people (age range of study participants 18-75 years), 

with more than 70% of individuals with the disease 

reporting fatigue levels equal to those seen in myalgic 

encephalomyelitis (chronic fatigue syndrome) (155).  It 

is estimated that more than half (53%) of people with 

ankylosing spondylitis (mean age of study participants 

45 years) experienced fatigue (156), although more 

recent research determined that prevalence of fatigue 

• Participation: A systematic review of 

qualitative studies found that people with 

rheumatoid arthritis were unable to 

participate fully at work mostly due to 

fatigue and energy loss (159). 

• Body Function and Structure: People with 

psoriatic arthritis experience far reaching 

fatigue, which is linked to patient-reported 

outcomes of lack of motivation, loss of 

appetite, and bodily pain (160). 



22 
 

Symptoms 

 
Osteoarthritis 

Inflammatory 

Arthritis 
Brief Description of Symptom Mapping to the WHO ICF 

amongst people with ankylosing spondylitis (age range 

of study participants 18-66 years) was as high as 85% 

(157).  Up to half of individuals with psoriatic arthritis 

are estimated to be limited by fatigue (158). 

Systemic 

issues and 

elevated risk 

of 

comorbidities 

 

 

The most recent evidence suggests that people with 

rheumatoid arthritis, ankylosing spondylitis, and 

psoriatic arthritis (age range of study participants 30-80 

years) have a higher chance of displaying cardiovascular 

risk factors of hypertension, elevated cholesterol, and 

obesity leading to a high relative risk of cardiovascular 

disease compared to the general population (161).  

Ocular manifestations are also prevalent amongst 

people with rheumatoid arthritis, with global 

prevalence of dry eye ranging from 18-90% (162-164) 

and global prevalence of uveitis as high as 40% (165).  

While some will initially have psoriasis, others with 

psoriatic arthritis will also develop psoriasis over their 

lifetime: a chronic, immune mediated inflammatory 

skin disease (166).  

• Activity: In the UK, individuals with psoriasis 

(age range of study participants 18-65 years) 

are significantly less likely to partake in 

physical activity (p=0.04) (167). 
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Symptoms 

 
Osteoarthritis 

Inflammatory 

Arthritis 
Brief Description of Symptom Mapping to the WHO ICF 

Psychological Symptoms 

Depression 

and anxiety 
  

Osteoarthritis 

The results of a recent meta-analysis found that on a 

global scale, one in five adults with osteoarthritis (mean 

age 65 years) experience symptoms of depression and 

anxiety (168), possibly attributable to physical symptom 

burden and limitations and persistent pain.  Younger 

people with osteoarthritis in particular have a higher 

comorbid presentation of psychological symptoms and 

conditions, including major depression (age of study 

participants 20-55 years) (50), bipolar disorder (169), 

and substance abuse (age range of study participants 

18->70)(170). 

 

Osteoarthritis 

• Activity: Depression is associated with 

increased levels of knee pain whilst 

performing ADLs, and is associated with 

worse functional knee limitations in people 

with osteoarthritis (age range of study 

participants 61-91 years) (171).  

• Body Function and Structure: Recent Australian 

data has found that for adults aged 18–54 

years with osteoarthritis, the relative risk of 

experiencing high or very high psychological 

distress is four times that of the age-matched 

Australian population (4.19, 95% CI 3.53-

4.98) (50). 

Inflammatory Arthritis 

Observational studies have described a high prevalence 

of depression and anxiety in people with rheumatoid 

Inflammatory Arthritis 

• Body Function and Structure: Rheumatoid 

arthritis is associated with a 34% increased 
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Symptoms 

 
Osteoarthritis 

Inflammatory 

Arthritis 
Brief Description of Symptom Mapping to the WHO ICF 

arthritis (172-175).  The prevalence of major depressive 

disorder in people with rheumatoid arthritis was 

between 13-42%, which is two to four times than 

reported for the general population (176, 177).  For 

people in their childbearing years (age range of study 

participants 18-45 years) in particular, there is marked 

anxiety surrounding family planning (178).  Women 

also have concerns around experiencing post-partum 

flares, which may negatively influence mental health at 

an already-stressful time (179). 

risk for mental health hospitalisation (hazard 

ratio 1.34, 95% CI 1.22 – 1.47), and 

ankylosing spondylitis is associated with a 

36%  increased risk for mental health 

hospitalisation (hazard ratio 1.36, 95% CI 

1.12 – 1.36) in Canada (mean age of study 

participants 57 years) (180).  

• Body Function and Structure: In low and middle-

income countries, having arthritis (of any 

diagnostic category) increases the odds of 

depression (odds ratio 2.43, 95% CI 2.21 – 

2.67), and anxiety (odds ratio 1.75, 95% CI 

1.63 – 1.88) (mean age of study participants 

35 years) (181). 
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1.6 Overview of Arthritis-Related Healthcare and Treatment 

Given the symptoms and impacts of arthritis, effective arthritis management requires ongoing 

engagement with a range of healthcare professionals, from medical doctors, to allied health 

professionals, to complementary sources of care for some (for example, a naturopath) over an 

extended period (29, 182).  However, there are different focuses of treatment for people with 

osteoarthritis versus inflammatory arthritis.  For example, for people with osteoarthritis, a 

physiotherapist may oversee the exercise component of disease management, and provide 

education on pain management and joint protection strategies (183).  Inflammatory arthritis 

treatment focuses more on medical management to reduce disease activity or achieve symptom 

remission where possible, and requires a physician (usually a rheumatologist) to both prescribe 

medication and monitor potential side effects (182, 184).  

Inflammatory arthritis may be treated with various medications ranging from simple paracetamol, 

to non-steroidal anti-inflammatory drugs, to oral or injectable disease-modifying anti-rheumatic 

drugs (DMARDs), and biologic treatments (185).  There is low–moderate levels of evidence 

supporting the use of supplements too, for example, omega-3 and vitamin D (186).  Treatment 

options and plans for people with arthritis are guided by best practice evidence and the needs and 

preferences of the individual.  In tandem with the necessary healthcare and treatment, both 

osteoarthritis and inflammatory arthritis should be managed within a biopsychosocial model of 

health, where vital aspects such as physical function and mental wellbeing remain essential (187). 
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1.7 Guidelines for Treatment and Management of Osteoarthritis 

A range of available guidelines assist healthcare professionals in providing care to people with 

arthritis.  These guidelines account for how to treat physical and psychological symptoms to 

improve quality of life (QoL), as well as empowering people with arthritis to learn more about the 

disease, and self-manage their symptoms as best as possible.  

There is a range of guidelines to support best practice and patient-focused treatment 

recommendations for people with osteoarthritis.  International guidelines include the 

Osteoarthritis Research Society International Guidelines (OARSI) (188), the American College of 

Rheumatology (ACR) Foundation Guideline for the Management of Osteoarthritis (189), the 

European Society for Clinical and Economic Aspects of Osteoporosis, Osteoarthritis and 

Musculoskeletal Diseases (ESCEO) (190), and the National Institute for Health and Care 

Excellence (NICE) guidelines for osteoarthritis care and management (29).  The primary 

Australian guideline is the Royal Australian College of General Practitioners Guideline (RACGP) 

for the management of knee and hip osteoarthritis (191).  These guidelines largely overlap with 

respect to recommended care.  As an example, this section will summarise the NICE guidelines, 

which explicitly focus on the holistic assessment of a person with osteoarthritis (Figure 3). 
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Figure 3: Diagram of the NICE Guidelines of Holistic Assessment of a Person with Osteoarthritis, 

reproduced from the National Institute for Health and Care Excellence (29) 
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There are five components to the NICE osteoarthritis guidelines: 

1. Holistic Care: The overarching principal of the NICE guidelines is that osteoarthritis care 

should be holistic.  It is important to assess the effect of osteoarthritis on a person’s function, 

QoL, occupation, mood, relationships, and leisure activities, taking into account the subjective 

needs of each individual. 

2. Education and Self-Management: The second principal of the guidelines relate to education 

and management, with the guidelines stating that health professionals should offer accurate 

information about osteoarthritis to all people living with the disease.  It is important that health 

professionals not only provide information, but so too counter misconceptions and 

misinformation about the disease.  

3. Non-Pharmacological Management: The guidelines state that exercise (both muscle 

strengthening and aerobic fitness) are vital to osteoarthritis management.  Support to 

participate in exercise should be provided, including access to appropriate footwear, 

braces/joint supports/insoles where needed, and assistive devices from an occupational 

therapist (for example, walking sticks) to participate in ADLs where necessary. 

4. Pharmacological Management: General practitioners and rheumatologists are advised by the 

guidelines to first offer people non-pharmacological management, however, other medications, 

including non-steroidal anti-inflammatory drugs, or intra-articular corticosteroid injections, 

may be considered in conjunction with exercise to promote pain relief. 

5. Referral for Consideration of Joint Surgery: Only once people with osteoarthritis have 

participated in the four aforementioned components of the NICE guidelines should 

individuals be referred for surgery.  Surgery should only be considered based on experiencing 

prolonged functional limitation and severe pain.  
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1.8 Guidelines for Treatment and Management of Rheumatoid Arthritis  

As for osteoarthritis, there is a range of guidelines to support best practice and patient-focused 

management of inflammatory arthritis (192-194).  As an example, this section will summarise the 

NICE recommendations for the management of rheumatoid arthritis (182).  The NICE 

recommendations for the treatment of spondyloarthritis are similar to those for rheumatoid 

arthritis, although there is a stronger focus on specific joint sites affected, and side-effects of 

biologic DMARDs (184).  These are summarised in Appendix B. There are six components to the 

NICE rheumatoid arthritis guidelines: 

1. Treat-to-Target Strategy: The key goal of rheumatoid arthritis treatment is to achieve remission 

or low disease activity.  Rheumatologists should therefore prescribe DMARDS, or biologic 

DMARDs, with regular monitoring of CRP levels until the target outcome is achieved. 

2. Communication and Education: The second principle of the guidelines state that health 

professionals should explain the risks and benefits of treatment options in simple, verbal, and 

written form.  This will not only enhance people’s knowledge of rheumatoid arthritis, but so 

too counter misconceptions relating to the disease. 

3. Pharmacological Management: Finding the appropriate medication regime for each individual 

living with rheumatoid arthritis is vital to achieving low disease activity.  The guidelines 

therefore state that for people newly diagnosed with rheumatoid arthritis, rheumatologists 

should offer first-line DMARD therapy (for example, Methotrexate), within three months of 

onset of persistent symptoms.  Where DMARDs fail to reduce inflammation levels and 

symptoms, rheumatologists may prescribe biologic DMARDs.  Biologic DMARDs work to 

interfere with cytokine function/production to target a specific pathway of the immune system 

to halt disease progression.  Each individual with rheumatoid arthritis responds to 

pharmacological treatment differently, and many different drug combinations could be trialled. 

The process of pharmacological management is depicted in Figure 4.  
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Figure 4: Flowchart of Drug Treatment for Rheumatoid Arthritis, reproduced from the National Institute 
for Health and Care Excellence (195) 

 

4. Non-Pharmacological Management: In addition to pharmacological management, the NICE 

rheumatoid arthritis guidelines recommend that people attend periodic physiotherapy 

appointments to improve general fitness and encourage regular exercise, to learn exercises for 

joint flexibility, muscle strength, and managing other functional impairments.  For people 

struggling to complete ADLs, engaging an occupational therapist, physiotherapist, or 

specialised hand therapist may also provide benefit.  A counsellor, mental health social worker, 

or psychologist may offer mental health-related interventions to help individuals with 

rheumatoid arthritis adjust to living with the condition.  

5. Monitoring: Regular monitoring by a rheumatologist is essential for all people with rheumatoid 

arthritis, to ensure maintenance of low disease activity or remission, and to remain informed 

about the most up-to-date treatment options and relevant information. 

6. Timing and Referral for Surgery: Rheumatologists or general practitioners should only refer 

people with rheumatoid arthritis for surgical intervention if they do not respond to non-

surgical management as outlined in the five components of the NICE rheumatoid arthritis 

guidelines above.  Ongoing symptoms that may prompt surgery include persistent pain due to 

joint damage and progressive deformity. 
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1.9 Societal and Health System Impacts of Arthritis in Australia  

1.9.1 Costs to the Health System 

From 2008 to 2009, estimated government healthcare expenditure on arthritis and other 

musculoskeletal conditions (including back problems and osteoporosis) totalled 5.5 billion 

Australian Dollars (AUD) , which accounted for close to nine percent of all healthcare expenditure 

in Australia (AUD 65.2 billion) (196).  More than half (54%) of this expenditure was dedicated to 

healthcare services provided during a hospital admission (AUD 3.0 billion), such as surgery.  Nearly 

one third (30%) of this expenditure was dedicated to out-of-hospital medical expenses, including 

general practitioner (GP) and specialist consultations, medical imaging, pathology, and other 

diagnostic services (AUD 1.6 billion).  Less than one fifth (16%) of total healthcare expenditure 

was attributed to prescription pharmaceuticals (AUD 922.0 million) (196).  

Concerningly, over the past decade, healthcare expenditure has more than doubled.  In 2015–2016, 

an estimated eleven percent (AUD 12.5 billion) of all disease expenditure in Australia was related 

to arthritis and other musculoskeletal conditions (1).  Direct healthcare costs for osteoarthritis 

alone were estimated to be over AUD 2.1 billion in 2015; and this figure was projected to exceed 

AUD 2.9 billion by 2030 based on population growth and ageing (197).  However, these 

conservative projections have already been surpassed.  In 2015–2016, osteoarthritis cost the 

Australian healthcare system an estimated AUD 3.5 billion, representing 28% of disease 

expenditure on musculoskeletal conditions (21).  

Government healthcare expenditure for rheumatoid arthritis (including hospitalisations and 

pharmaceuticals) were estimated to be 550 million AUD in 2015; this figure was projected to reach 

AUD 755 million by 2030 (197).  These projections have also been surpassed.  In 2015–2016, 

rheumatoid arthritis cost the Australian health system AUD 1.2 billion, representing 9.6% of 

disease expenditure on musculoskeletal conditions (198).  A large component of rheumatoid 

arthritis healthcare costs relate to expenditure on biologic DMARDs, which has also increased 

sharply over the past decade as novel and expensive therapies emerge.  In 2007, the Australian 

Pharmaceutical Benefits Scheme (PBS) reimbursed 27,970 biologic DMARD prescriptions at a 

cost of AUD 53.1 million (199).  Less than a decade later, annual PBS expenditure on biologic 

DMARDs was estimated at AUD 2.29 billion (200). 

Despite high levels of expenditure on direct hospital expenses and pharmaceutical benefits, there 

are many aspects of healthcare related costs that are not well measured or understood.  These 

include, but are not limited to: the cost of non-medical services, aids and appliances, over the 
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counter medications (for which no rebate is available from the government), and formal arthritis 

self-management programs (47).  Commonly, patients will need to contribute their own funds 

(known as out-of-pocket (OOP) costs) to pay for these types of services or assistive devices.  Such 

OOP costs could potentially restrict access to care, despite Australia’s publicly funded healthcare 

system (201).  Financial barriers to accessing care have been found to correlate with preventable 

hospitalisations, which can in turn increase healthcare expenditure (202).  

 
1.9.2 National Sources of Monetary Loss 

In 2015, approximately 52,000 individuals (representing 0.33% of those unemployed in Australia) 

were out of the workforce due to arthritis (18).  In the same year, people with arthritis who were 

unable to work received a median weekly welfare payment of AUD 329.50 and paid negligible tax, 

resulting in substantial national economic loss (18).  In Australia, the median weekly welfare 

payment for an adult with arthritis out of the workforce comprised only one-quarter of the median 

weekly income of employed adults without arthritis in 2015, resulting in a substantial individual 

financial burden (203).  In 2020, this welfare payment represented just one fifth of the average 

weekly salary for an adult employed full-time (203).  By the year 2030, 60,000 individuals aged 45–

64 years are projected to be out of the workforce due to arthritis (14).  

On a national scale, the economic impacts of arthritis from lost labour force participation totalled 

AUD 1.75 billion in lost income in 2015.  Additional welfare payments for people with arthritis 

due to lost labour force participation were AUD 635 million in the same year.  There was also 

AUD 458 million lost in taxation revenue due to lack of workforce participation from people with 

arthritis in 2015.  In the same year, withdrawal from the workforce by adults aged 15–64 years due 

to arthritis resulted in AUD 7.2 billion lost in gross domestic product (GDP) (18).  

Lost productivity due to arthritis and back pain cost Australia AUD 14 billion in 2015, and this is 

expected to grow to more than AUD 22 billion by 2030 unless measures are implemented to 

improve work productivity for this population group (14).  Chronic pain specifically, which 

includes pain associated with arthritis, is responsible for an estimated 9.9 million absent days from 

work each year, which costs Australian workplaces close to AUD 1.4 billion per annum (204).  

Finally, in Australia, approximately 41,000 people were primary carers for someone with arthritis 

in 2015.  Nearly half of carers (46%) for people with arthritis were out of the workforce in 2015 

(18).  In the same year, primary carers who were out of the workforce caring for someone with 

arthritis received weekly welfare payments of AUD 246.70 and paid negligible tax per week (18). 
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1.10 The Impacts of Living with Arthritis as a Working-Age Adult 

As osteoarthritis is the most common type of arthritis, and until more recently was considered a 

disease predominantly affecting older adults, the majority of existing arthritis research focuses on 

older adult populations.  The age ranges or mean age of study participants included in studies 

(where provided) is highlighted in Section 1.5, where the majority of studies examining arthritis-

attributable symptoms and impacts include older adult populations with few studies focusing on 

the needs of younger, working-age populations.   

Recently published articles and editorials have advocated for research targeting younger adults with 

osteoarthritis or inflammatory arthritis (51, 205).  Australia’s National Strategic Action Plan for 

Arthritis (NSAPA), published in 2019, also highlights the misconception that arthritis only affects 

older people, and recommends the inclusion of younger and working-age adults with osteoarthritis 

or inflammatory arthritis in research, to better understand and raise awareness of applicable issues 

(206).  Whilst there is research that focuses on working-age populations (given that inflammatory 

arthritis is most frequently diagnosed in adults <50 years of age), these studies often include older 

adults too, and rarely focus on the unique needs of younger, working-age individuals.  

Some of the specific concerns of younger people with arthritis have been discussed in this chapter. 

These primarily relate to physical and psychological symptoms, which contribute to potential 

difficulties completing certain work tasks and ADLs, participating fully in work and social roles, 

and the mental toll of family planning and fulfilling family roles (207).  

Further, whilst the societal and health economic impacts of arthritis are informed by considerable 

data (described in Section 1.9), it can be considered that younger adults will likely bear a personal 

financial toll associated with managing arthritis symptoms across their lifespan.  For example, 

researchers have found that younger people with arthritis spend more money on arthritis-related 

healthcare and self-management measures than older adults with arthritis, to improve functional 

capacity and to remain independent and productive at work, in social settings, and within their 

family (208, 209).  

 

 

 

 

 



34 
 

1.10.1 The Impact of Arthritis on Work  

The impacts of arthritis on work are diverse, ranging from physical symptom burden that can 

restrict the ability to perform work-specific tasks, to medication side effects that require leave 

periods from work, to potential stigma that may impact employment.  As stated earlier, despite 

some existing knowledge, few studies have solely included participants of working-age, or focused 

on their unique work-related needs.   

Qualitative research involving 39 adults under 30 years of age with arthritis of any diagnostic 

category described the side effects experienced and other medication impacts, which translate into 

recurrent time off work and contributed to education and employment disruptions (210). A study 

involving working-age adults with rheumatoid arthritis in Sweden (n=25) also found that the side 

effects of DMARDs impeded their ability to fulfil their work roles to the best of their ability, and 

as a result many ceased treatment (211).  A recent synthesis of qualitative studies found that 

working-age adults with rheumatoid arthritis or spondyloarthritis were influenced by observing 

other people’s experiences on Methotrexate. Side effects of the drug led to colleagues taking time 

off work, which influenced others to refuse medication initiation (212).    

In addition to medication side effects, previous research has shown that young adults in the 

workplace report that arthritis flares, fatigue, and reduced energy and strength pose challenges for 

productive working (10).  Younger people in the workplace have also discussed concerns around 

inflammatory arthritis symptoms causing fluctuations in their ability to perform work tasks, which 

may affect their credibility (213).  Canadian research has found that individuals with osteoarthritis 

or rheumatoid arthritis are hesitant to accept future work commitments because of difficulty 

anticipating symptoms and fear of not meeting work-related commitments (214).  Another study 

reported that individuals with arthritis avoided work activities or tasks that involved potentially 

strenuous activities (including social events) due to pain and fatigue, leading to feelings of 

embarrassment, and representing a barrier to gaining steady employment (215).  

Perceived stigma from the public and workplace managers towards people with arthritis has also 

been shown to negatively influence people’s work outcomes (216).  For men with rheumatoid 

arthritis, many continue to work despite physical pain, in fear of familial judgement and 

stigmatisation (217). Individuals with arthritis have also reported concerns related to experiencing 

stigma (for example, negative or damaging attitudes) that can manifest in the form of lost credibility 

with employers, lost opportunities for promotion, or even job loss (218).   
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Despite this evidence, only one (non-systematic) literature review has focused on arthritis-related 

work experiences among younger populations.  The included studies were homogeneous, and 

comprised small samples of participants with juvenile idiopathic arthritis only (219).  The extant 

literature currently provides limited insight into the work-related impacts of arthritis types that 

disproportionately affect people of working age.   

 

1.10.2 The Individual Financial Burden of Arthritis  

In Australia, even within the publicly funded healthcare system, healthcare costs borne by the 

patient comprise approximately 18% of health spending, which exceeds the Organisation for 

Economic Cooperation and Development (OECD) median of 15.8% (201).  This level of OOP 

expenditure is particularly concerning, given that people with arthritis in Australia earn, on average, 

AUD 100 below the poverty line each week (220).  

The most recent data (albeit from 2002) showed that individuals with rheumatoid arthritis spent 

on average AUD 1,513 yearly managing the disease (221); AUD 71 yearly on aids and home 

modifications in 2012, and AUD 26 extra for each appointment comprising travel-related and 

parking costs in 2004 (222). These incurred costs are prominent for people with arthritis, yet 

expenditure estimates are clearly outdated and contemporary arthritis-related healthcare costs 

remain unquantified in the literature. 
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1.11 Research Gaps and Rationale for this PhD 

This chapter has highlighted the high community prevalence of osteoarthritis and inflammatory 

arthritis and the societal and personal impacts.  An overview of disease risk factors, symptom 

burden, and the common healthcare requirements for managing arthritis across the lifespan has 

also been provided.  

As described in this chapter, arthritis is a lifelong disease that can affect any individual at any age. 

The existing body of literature captures the experiences and health needs of older adult populations; 

however, less attention has been paid to younger, working-age adults living with arthritis.  

The work-related impacts of arthritis and the personal financial burden of living with arthritis are 

highlighted as two primary issues pertinent to younger, working-age individuals living with the 

disease.  Whilst working productively is an important life phase, little research has examined the 

influence of arthritis on people’s early work experiences, career progression and career choices 

(207).  There have also been calls for a bottom-up costing approach to capture the current personal 

financial burden of people living with arthritis, as even within Australia’s publicly funded 

healthcare system, personal OOP costs are still concerningly high (47).  Such expenditure forms 

an important component of the financial burden of arthritis, with potential downstream impacts 

on financial distress, mental health, and ongoing costs across the lifespan.   

This PhD focuses on the work-related experiences, and personal financial burden, of younger, 

working-age adults with osteoarthritis or inflammatory arthritis in Australia.  Specifically, this PhD 

will examine work impacts in line with the WHO ICF by considering: 

1. Work participation restrictions; 

2. Activity limitations related to work-specific tasks; 

3. Environmental factors contributing to workplace difficulties; and 

4. The role of body function impairments on perceived ability to work. 

Further, this PhD seeks to quantify the financial burden borne by younger, working-age adults 

with osteoarthritis or inflammatory arthritis in Australia. Specifically, this PhD seeks to address 

current evidence gaps by: 

1. Identifying the most common categories of personal arthritis-related expenditure; 

2. Investigating healthcare costs in relation to disease duration; 



37 
 

3. Quantifying levels of financial distress and the relationship between healthcare costs and 

financial distress; and 

4. Exploring the perceived financial impacts of arthritis, and financial concerns, among the 

population of interest.  

 

1.12 PhD Aims and Objectives 

The overarching aim of this PhD is to examine the experiences of younger, working-age adults 

(defined as those aged 18 – 50 years) living with and managing osteoarthritis or inflammatory 

arthritis.  The specific objectives are to: 

1. Examine the work impacts of arthritis for younger, working-age adults; 

2. Determine the personal financial burden (comprising direct and indirect healthcare costs) 

of arthritis on younger, working-age adults; 

3. Develop recommendations around personal, financial, and work-related impacts for 

clinicians treating younger, working-age adults with arthritis, to support person-centred 

care.  
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CHAPTER 2: SYSTEMATIC REVIEW 

This chapter contains a published systematic review undertaken as part of this PhD.  The 

systematic review aimed to identify, appraise, and synthesis evidence on work-related outcomes 

experienced by younger and middle-aged adults with arthritis.  This aligns with the first PhD 

objective, which sought to examine the work impacts of arthritis on younger, working-age adults. 

It also contributes to the third objective: to develop recommendations around the work-related 

impacts of arthritis for clinicians, to support person-centred care.  The systematic review findings 

and how they contribute to the PhD overall will be discussed in Chapter 9. 

Supplementary material for the systematic review is provided in Appendices C (Medline Search 

Strategy Example), D (Critical Appraisal Scores), and E (Results of Low Quality Studies).  

The author permissions policy for this journal (Occupational and Environmental Medicine) states 

that up to 100 copies of the published article may be distributed for non-commercial purposes in 

print or electronic form.  The full citation for the published systematic review is provided below: 

Berkovic D, Briggs AM, Ayton D, Parker C, Ackerman IN. Arthritis-related work outcomes 

experienced by younger to middle-aged adults: a systematic review. Occup Environ Med. 

2021;78(4):225-236. doi: 10.1136/oemed-2020-106640 
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CHAPTER 3: METHODS 

3.1 Introduction 

This chapter summarises the mixed-methods approach of this PhD, and provides a brief 

description of the four studies that comprise the research program.  Detailed recruitment, data 

collection, and data analysis techniques for each of the individual studies can be found in the 

published manuscripts (Chapter 2 and Chapters 4-8).   
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3.2 Mixed-Methods Research 

Mixed-methods research is an approach whereby researchers collect and analyse both quantitative 

and qualitative data within the same research project.  Mixed-methods research draws on the 

potential complementary strengths of qualitative and quantitative methods, allowing researchers 

to explore diverse perspectives and uncover relationships that exist between various research 

questions (223), as well as providing the opportunity to triangulate findings.  Mixed-methods 

research designs are appropriate for answering research questions that neither quantitative nor 

qualitative methods could answer alone (224, 225).  In rheumatology specifically, there have been 

calls to include more qualitative research.  A recent overview of qualitative research found that it 

comprises just one percent of studies published in top-tier rheumatology journals (226).  Further, 

a recent analysis of survey data found that musculoskeletal conditions are frequently neglected.  

For example, out of national health surveys from 170 countries, only 5.9% (n=10) assessed 

rheumatoid arthritis prevalence (227).  While this PhD did not seek to evaluate arthritis prevalence, 

the collection of data through quantitative means (for example, surveys) is crucial for the 

development and evaluation of musculoskeletal health services, programs and policies.  In the 

context of this PhD, a mixed-methods research design was used to qualitatively examine the work 

and financial-related experiences of people with arthritis, and to quantify the financial burden 

related to the disease. 

There are four mixed-methods subtypes: (1) triangulation, (2) embedded, (3) explanatory, and (4) 

exploratory (228).  This PhD employed an exploratory mixed-methods design, where qualitative 

data were collected and analysed first, followed by quantitative data collection and evaluation to 

test the findings empirically (229, 230).  Data were collected in a sequential manner, where the 

qualitative interviews informed the development of the quantitative cost diary.  For example, the 

financial burden initially described by interview participants was subsequently quantified in the 

cost diary, providing more in-depth data to further understand the qualitative findings. 
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3.3 Study Design  

This PhD used an exploratory sequential mixed-methods study design, comprising two primary 

studies: 

1. Qualitative: Semi-structured interviews exploring individuals’ work and financial-related 

experiences of living with arthritis; and 

2. Quantitative: Online cost diary to capture direct and indirect healthcare costs attributable 

to arthritis. 

Two additional studies were also included as part of the PhD: 

3. Systematic Review: A systematic review to identify, appraise, and synthesise evidence on 

work-related outcomes experienced by working-age adults with arthritis.  The gaps 

identified in the systematic review contributed to the development of the qualitative 

interview guide.  

4. Twitter Study: A content and sentiment analysis of tweets by people with arthritis during 

the early phase of the COVID-19 pandemic, to identify proxy topics of importance for 

this population, and to understand the emotional context of arthritis-related tweets.  

Finally, data arising from the four studies encompassing this PhD have been brought together to 

develop person-centred recommendations for clinicians treating working-age patients with 

arthritis.  Importantly, although the studies and corresponding manuscripts completed throughout 

this PhD are published separately, these works are inter-related and build on each other to create 

a robust narrative about the population of interest.  This process is depicted in Figure 5.  

 

 

 

 

 

 
 

Figure 5: Mixed-Methods Research Design of the PhD 
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3.3.1 Participants for the Qualitative and Quantitative Studies 

Working-age individuals with osteoarthritis or inflammatory arthritis were recruited from the 

Australian community through advertisements disseminated by arthritis support groups, 

stakeholder organisations, and social media posts.  Potential participants met inclusion criteria if 

they were: 

1. Aged between 18 – 50 years (inclusive); 

2. Diagnosed with osteoarthritis or inflammatory arthritis by a rheumatologist or GP; 

3. Living in Australia. 

Individuals were unable to participate in the research if they were: 

1. Aged <18 or >50 years; 

2. Currently pregnant; 

3. Living outside of Australia; 

4. Unable to communicate in English and/or unable or unwilling to provide consent for 

participation. 

 

Participants were recruited for the qualitative and quantitative components of the PhD through 

the same channels, that is, arthritis support groups, stakeholder organisations, and social media 

posts.  However, none of the qualitative participants participated in the quantitative study. They 

were two separate samples.   
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3.4 Insider Research 

Importantly, this entire PhD program is underpinned by a concept known as “insider research”. 

Insider research can be described as a phenomenon where the researcher relates to their 

participants’ identity and language through personal experience (231).  For context, the PhD 

candidate is a young adult living with psoriatic arthritis, and the research program that was 

conceptualised and undertaken was borne out of their lived experience with the disease.  This lived 

experience generated an interest in the welfare of other working-age adults living with arthritis.  

Lived experience leading to insider research, occurs through a process of positionality, which 

involves intentionally aligning one’s self-interests with one’s research (232).  Whilst insider research 

has both strengths and weaknesses, a process referred to as ‘bracketing’ can be used to ensure that 

the research methods used are not biased and that they do not unduly influence the participant 

narrative. 

Bracketing is a method used in qualitative research to identify, examine, and mitigate researcher 

preconceptions that may influence the research process (233).  Bracketing works by explicitly 

noting one’s own beliefs and interaction with a research topic, in an attempt to remain impartial 

throughout the research process (Appendix F).  Bracketing promotes methodological rigour and 

trustworthiness in the conclusions drawn from qualitative research, which is pivotal in the context 

of insider research.  Bracketing is also a component of the Consolidated Criteria for Reporting 

Qualitative Research (COREQ-32), a validated checklist for explicit, comprehensive reporting of 

qualitative studies, which aims to improve the rigour and credibility of qualitative studies (234).  

The Joanna Briggs Institute (JBI), an international research organisation that specialises in 

promoting and supporting evidence-based healthcare (235), also recommends that the researcher 

critically examines their potential influence during qualitative data collection (236). Insider research, 

positionality, and bracketing are discussed in further detail in the published editorial presented in 

Chapter 4.  
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3.5 An Overview of Qualitative Methods in Musculoskeletal Research 

Within musculoskeletal research, qualitative research can be used to explore the meaning attached 

to health-related experiences, views, opinions, and practices by individuals within their personal, 

social, and cultural context (237).  Where quantitative methods predominantly examine 

relationships between various outcomes and variables – represented largely by numeric values – 

qualitative methods examine prominent themes that arise through interviews, focus groups, and 

observations – represented by words (238).  The interactive nature of qualitative research can 

enable researchers to gain in-depth insight into a respective population of interest, and to 

understand their experiences with the potential to promote person-centred care, rather than to 

seek definitive answers (239).  Qualitative data analysis is conducted through a technique called 

coding, which involves the identification of similar participant narratives in interview or focus 

group transcripts, and grouping these similarities together into themes to present the findings in a 

coherent and meaningful manner (240).  In the published literature, such themes are commonly 

presented with supporting participant quotes.  

Qualitative research influences clinical practice by shedding light on the patient experience (241). 

For example, through focus groups undertaken with rheumatologists and people with rheumatoid 

arthritis, van Tuyl et al. (242) discovered that some rheumatologists are hesitant to prescribe 

aggressive treatment based on their assumption that patients are averse to taking multiple 

medications.  In contrast, patients were actually positive about trialling aggressive approaches.  

These findings gleaned from qualitative research have the potential to influence how clinicians 

approach rheumatoid arthritis treatment with their patients.  The qualitative research presented in 

this thesis also aims to inform clinical practice, with potential to improve patient outcomes and 

satisfaction of care.  

 
3.5.1 Qualitative Component of the PhD: Interviews 

The aims of the qualitative study were to examine the work-related and financial impacts of living 

with arthritis for adults aged 18 – 50 years.  As the interviews were exploratory, they were guided 

by the overarching research aim rather than a specific research question or hypothesis.  A 

qualitative exploratory study design was used with an interview guide based on the WHO ICF. 

Using a thematic analysis approach, deductive and inductive coding techniques were used to 

identify emerging work-related and financial-related these from the data.  The analysis was 

supported using NVivo software (QSR International Pty Ltd, Melbourne, Australia).  More 
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detailed qualitative study methods, together with the results, are published as two manuscripts as 

they were guided by separate analysis questions relating to work and finances (Chapters 5 and 6).  
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3.6 An Overview of Cost Diary Methods in Musculoskeletal Research 

For over two decades, cost diaries have been promoted as a valid method of capturing direct and 

indirect out-of-pocket (OOP) costs borne by individuals living with chronic illness (243).  Cost 

diaries were used to determine OOP costs related to living with rheumatoid arthritis in 2002 (221) 

and osteoarthritis in 2001 (244).  Both studies found that despite having access to heavily 

subsidised healthcare and pharmaceuticals in Australia, OOP costs for arthritis patients were high.  

More recently (in 2021), researchers used a two-week cost diary to quantify OOP costs for adults 

aged 20-55 years with persistent shoulder pain in Australia (245).  This type of data collection 

enables a broader assessment of the impacts of can be used to collect detailed of musculoskeletal 

conditions such as arthritis, beyond the physical sequelae. 

 

3.6.1 Quantitative Component of the PhD: Cost Diary 

An overarching theme that arose from the qualitative study was the financial burden experienced 

by younger, working-age adults with arthritis.  To explore this phenomenon further, the aim of the 

cost diary study was to quantify arthritis-related costs borne by working-age adults aged 18 – 50 

years living in Australia.  An exploratory, observational study was undertaken involving 

administration of a self-reported, online cost diary over six weeks.  The cost diary contained seven 

sections relevant to arthritis-related OOP expenditure (as identified in the qualitative study), 

including:  

1. Medical appointment costs; 

2. Allied health appointment costs; 

3. Other health practitioner appointment costs; 

4. Medication and nutraceuticals costs; 

5. Paid self-management item costs; 

6. Diagnostic and medical imaging costs; and 

7. Costs related to accessing healthcare for arthritis, for example, parking or travel costs for 

a medical appointment. 

A modified version of the InCharge Financial Distress/Financial Well-Being (IFDFW) scale (246) 

was also administered to participants at the start of each week during the study period, prior to the 

cost diary.  Medians and interquartile ranges were used to describe the demographics of the study 

population, OOP costs, and financial distress scores.  Mann-Whitney U tests, linear regression, 

and Spearman’s rho, were used to examine relationships between variables.  All analyses were 
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performed using Microsoft Excel and SPSS Statistics (IBM, New York City, US).  Further detail is 

provided in Chapter 7, which presents the cost diary manuscript (which has been submitted for 

journal publication and is currently under review). 
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3.7 An Overview of Systematic Reviews in Musculoskeletal Research 

The purpose of a systematic review is to deliver a thorough summary of available evidence in 

response to a particular research question, thereby making this information accessible to those 

responsible for guiding clinical practice and policy-making (247).  Many systematic reviews 

conducted by musculoskeletal researchers have focused on clinical topics related to physiology 

(168, 248, 249), medication efficacy (250-252), and workplace and physical activity interventions 

(11, 253-257). Yet qualitative systematic reviews can complement quantitative data, to identify 

evidence related to experiences, which guide clinicians on how to treat patients through a person-

centred lens (258).  Mixed-methods systematic reviews are therefore becoming increasingly 

common, where quantitative and qualitative data are both analysed to address the research 

question (259).  

 

3.7.1 Systematic Review Component of the PhD 

The aim of the systematic review was to identify, appraise, and synthesise evidence on work-related 

outcomes experienced by working-age adults with arthritis.  Eligible quantitative and qualitative 

studies containing self-reported data on work-related outcomes on younger and middle-aged adults 

with arthritis were identified in Medline, PsycINFO, Embase and CINAHL.  Quality assessment 

was undertaken using validated quality appraisal tools from the JBI.  The systematic review 

protocol was registered on the PROSPERO International Prospective Register of Systematic 

Reviews (registration number 106919).  The review is also reported according to the Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement.  More detail 

regarding the systematic review methods was provided in Chapter 2. 
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3.8 COVID-19 Related Research Impacts 

Originally, this PhD consisted of studies 1-3, that is, the qualitative interviews, quantitative cost 

diary, and systematic review.  However, as the COVID-19 pandemic escalated in Australia, there 

were delays and challenges to recruiting participants into the cost diary study (which was completed 

in full by some participants prior to the pandemic).  The main concern was that arthritis-

attributable costs incurred during the pandemic might be either substantially lower, or higher for 

some, when compared with pre-COVID-19 costs.  For example, the sudden shift to telehealth 

appointments saw an increase in fully-reimbursed medical appointments (due to healthcare 

funding changes implemented swiftly by the Australian government), and a decrease in OOP costs, 

bearing little resemblance to the traditional financial burden of face-to-face appointments (260, 

261).  Anecdotal evidence also suggested that some people with arthritis chose to purchase their 

medications in bulk at the start of the pandemic, in anticipation of medication shortages (262).  As 

such, cost data from these purchases would also not be reflective of regular OOP costs for 

medications.  Given the focus on protecting the healthcare system for COVID-related care and 

that individuals chose to reschedule or delay their medical appointments, many patients also 

experienced reduced access to non-COVID related care in 2020 (263). 

In addition, there were potential ethical issues around recruiting individuals to non-COVID-19 

related research during the pandemic, which was a time of peak anxiety for many people. For 

example, inflammatory arthritis medications commonly act as immunosuppressants, which are 

advantageous in controlling arthritis-mediated inflammatory responses (264), but may increase the 

risk of infection (265, 266).  Individuals with arthritis subsequently reported increased 

psychological distress during the COVID-19 pandemic (267), and as such, the research team (and 

our University human ethics guidelines) deemed it unethical to recruit vulnerable populations into 

research that would not provide direct benefit to those participants.  Although some participants 

had completed the cost diary in full, it was considered inappropriate to continue recruitment during 

the pandemic.  We therefore sought to introduce a supplementary study into the PhD, exploring 

a contemporary issue of relevance to people with arthritis with respect to COVID-19.  
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3.8.1 An Overview of Social Media in Musculoskeletal Research 
 

As it was unfeasible to directly collect data from research participants for most of 2020, the PhD 

candidate endeavoured to instead conduct research using available social media data.  Social media 

contains a plethora of health information from individuals living with arthritis, and provides a 

unique opportunity to observe thoughts, feelings, and interactions between individuals living with 

lifelong illnesses (268). For example, in 2014, researchers found that on Twitter there were 497,595 

tweets relating to arthritis, suggesting that the social media application has the potential to be a 

valuable tool in collecting patient-oriented data (269).  Social media research is still in its infancy, 

but this novel method of data collection enables an exploration of topics of importance for people 

with arthritis through a person-centred lens, without the aforementioned ethical issues.  

Researchers have begun recognising the potential benefits of social media research (270).  In 

rheumatology research specifically, social media research has been used to learn about lived 

experiences (271), and to advance doctor-patient communication (272).   

 
3.8.2 Twitter Study 

After ceasing recruitment into the cost diary study, a Twitter study was conducted to identify proxy 

topics of importance for individuals with arthritis during COVID-19, and to explore the emotional 

context of arthritis-relevant tweets during the early phase of the pandemic.  Publicly available 

tweets that were posted in English and with hashtag combinations related to arthritis and COVID-

19 were extracted retrospectively from Twitter in March - April 2020. Content analysis was used 

to identify common themes within tweets, and sentiment analysis was used to examine positive 

and negative emotions in themes to understand the COVID-19 experiences of people with arthritis. 

Further detail about these methods can be found in Chapter 8.   
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3.9 Summary 

This chapter has summarised the mixed-methods research design used for this PhD, including the 

concept of insider research, and how the research program was required to pivot (but still with an 

integral focus on issues relevant to people with arthritis) due to the COVID-19 pandemic.  Greater 

detail regarding the specific research methods, together with the findings of each study, are 

presented in the subsequent chapters. 
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CHAPTER 4: EDITORIAL 

This chapter comprises the published editorial describing the PhD candidate’s experience of living 

with inflammatory arthritis, and how that informed the mixed-methods conceptualisation, data 

collection, and data analysis.  Such patient-led research is becoming increasingly popular, enabling 

the ‘patient voice’ to inform and drive the research agenda.   

The author permissions policy for this open access journal (International Journal of Qualitative 

Methods) states that content may be copied, adapted, displayed, distributed, republished or 

otherwise reused for non-commercial purposes. The full citation for the published editorial is 

provided below: 

Berkovic, D., Ayton, D., Briggs, AM., Ackerman, IN. “The View From the Inside”: Positionality 

and Insider Research. International Journal of Qualitative Methods. 2020;19:1-4. doi: 

10.1177/1609406919900828 
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CHAPTER 5: QUALITATIVE RESUTS - WORK IMPACTS 

This chapter comprises the work-related findings from the qualitative study. This chapter examines 

work impacts in relation to the WHO ICF.  In combination with the systematic review (reported 

in Chapter 2), this chapter seeks to address the first aim of the PhD: to examine the work impacts 

of arthritis.  These results also contribute to the recommendations around the work-related 

impacts of arthritis, which will be discussed in Chapter 9.  

The author permissions policy for this journal (Journal of Occupational Rehabilitation) states that 

copyright clearance must be obtained for reusing this content.  Clearance was obtained through 

Copyright Clearance Center’s RightsLink (order number 5030431165641). The full citation for the 

published manuscript is provided below: 

Berkovic D, Ayton D, Briggs AM, Ackerman IN. "I Would be More of a Liability than an Asset": 

Navigating the Workplace as a Younger Person with Arthritis. J Occup Rehabil. 2020;30(1):125-

34. doi: 10.1007/s10926-019-09853-2 
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CHAPTER 6: QUALITATIVE RESUTS - FINANCIAL IMPACTS 

This chapter reports the financial impact findings of the qualitative study.  It explores the perceived 

financial impacts of arthritis and financial concerns amongst working-age adults with arthritis, and 

identifies common categories of arthritis-related expenditure.  This chapter addresses the second 

aim of the PhD: to determine the personal financial burden of arthritis.  These results also 

contribute to recommendations around the financial-related impacts of arthritis, which will be 

discussed in Chapter 9.  

Please note that this chapter has been accepted for publication in Arthritis Care & Research (209), 

however, it is yet to go through copyediting, typesetting, pagination, or proofreading.  As a result, 

apart from the abstract, the article is presented in this chapter in its accepted Microsoft Word 

format.  

The author permissions policy for this journal (Arthritis Care & Research) states that the author 

of a published article has the right to reuse the full text as part of a thesis.  The full citation for the 

published manuscript is provided below: 

Berkovic D, Ayton D, Briggs AM, Ackerman IN. "The financial impact is depressing and anxiety 

inducing": A qualitative exploration of the personal financial toll of arthritis. Arthritis Care Res 

(Hoboken). 2020. doi: 10.1002/acr.24172 
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Significance and Innovations 

• Adults with arthritis experience financial hardship associated with their disease, and many 

live below the poverty line despite access to a publically-funded healthcare system. 

• Financial impacts identified by participants included for the costs of clinical care and 

medication, reduced employment wages, and burden on the family financial situation. 

• These financial implications were associated with considerable distress and anxiety, 

highlighting the wide-ranging impacts of arthritis on adults.  

• Discussion of arthritis-related financial concerns should form part of shared clinical 

decision-making, to facilitate patient centred-care. 
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Introduction 

Arthritis is increasingly recognised as a disease that affects people of working age (1). In Australia, 

based on the most recent National Health Survey data, it is estimated that 24% of people with 

arthritis are aged 25 – 54 years – the peak income-earning years for most (2). Given the breadth 

of biopsychosocial impacts associated with arthritis, including pain and reduced physical function, 

and higher levels of anxiety and depression, individuals with arthritis are likely to experience career 

disruption, reduced work productivity and financial burden sequelae (3-6).  

The economic impacts of arthritis in working-age populations are profound, as many transition 

into early retirement due to the condition (7-9). At a population level, the sequence of arthritis-

attributable early retirement and welfare-related costs in working-age persons cost Australia 

$AUD7.2 billion in 2015. By 2030, this is projected to increase to $AUD9.4 billion (10). At a 

personal level, the median weekly income for an individual with arthritis is $AUD333.13 (11). In 

contrast, the poverty line for a single adult living alone is $AUD433.00 (12). Financial distress is 

known to contribute to poorer health among people with lifelong illness and pain, including high 

psychological distress and severe physical pain (13-15).  

A limited body of research provides preliminary insights into the personal financial burden borne 

by working-age people with arthritis. Evidence suggests that individuals with rheumatoid arthritis 

(RA) who are aged less than 65 years spend significantly more on self-management measures and 

prescription medication than people with RA aged over 65 years, to improve their functional 

capacity and assist with activities of daily living (ADLs) (16). In Australia, females retiring early 

due to arthritis have an average of 83% less savings to fund their retirement compared to females 

who work to retirement age (17). It has been estimated that the financial burden on individuals 

with arthritis and musculoskeletal conditions is higher than the burden experienced by individuals 

with other lifelong conditions (18). Individuals living with arthritis report a high number of general 

practitioner (GP) appointments for prescription medications, higher psychology-related healthcare 

costs (the prevalence of major depression is 1.6 times higher in people with arthritis than their 

healthy peers), and additional pain management costs (19, 20).  

Direct healthcare costs can include general practitioner (GP) and specialist visits (for example, 

rheumatologists) as well as consultations with allied health professionals (for example, 

physiotherapists) (21). Pharmaceuticals, diagnostic tests, dietary supplements and/or natural 

therapies, and supervised exercise programs further add to the cost burden (21). In addition to 

direct costs, indirect costs include reduced number of hours worked, forced early retirement, home 
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modifications, travel to and from healthcare appointments, and contributions from family 

members (for example, unpaid carer responsibilities) (22). 

The personal financial burden borne by working age people with arthritis is yet to be explored in 

depth. The current study sought to examine the perceived financial impacts of living with arthritis 

amongst younger adults (defined as those aged 18 – 50 years).  

 

Methods 

Design 

A qualitative descriptive study was undertaken in 2019 to explore the perceived work and financial 

impacts of arthritis on adults. A separate paper has previously reported findings around work 

participation restrictions and workplace impacts (6). This paper focuses on the financial impacts.  

Human Research Ethics approval was granted from the Monash University Human Research 

Ethics Committee (Project ID 12657) in May 2018. Reporting of the study was undertaken 

according to the COnsolidated criteria for REporting Qualitative research (COREQ-32) (23). 

 

The Australian Healthcare System: An Overview 

Australia adopted a taxpayer-funded universal healthcare scheme (known as Medicare) in 1984 

(24). It is comprised of the Medicare Benefits Schedule, and the Pharmaceutical Benefits Scheme. 

The Medicare Benefits Schedule is a list of health services subsidised by the Australian government. 

There are over 57,000 items which provide benefits for a range of services, including specialist 

consultations, diagnostic tests, and procedures (25).  

The Pharmaceutical Benefits Scheme subsidises the costs of over 5,000 medications.  Via the 

scheme, the Australian government contributes the majority of the medication cost, and the 

consumer pays the remaining fee which is termed the out-of-pocket cost (24). 

Australia also has a parallel private health system, supported by private health insurance policies, 

that individuals can choose to purchase alongside access to Medicare (24). Private hospital 

insurance covers the cost for some (or all, depending on the healthcare practitioner) treatment in 

a private hospital. Private ancillary insurance covers other health services not always included as 

part of Medicare, including dental treatment and other allied health services and programs (24). 

The most recent data indicate that 45.1% of the Australian population were covered by private 

health insurance in 2018 (26).  
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Participants 

Males and females aged 18 – 50 years who reported a diagnosis of inflammatory arthritis (IA) or 

osteoarthritis (OA) by a registered medical practitioner (GP or rheumatologist) and were living in 

Australia were eligible to participate. The study was advertised through arthritis consumer 

organisations, university staff newsletters, and social media. Individuals with a range of arthritis 

disease types, genders, employment status, geographic locations (urban, rural) and socioeconomic 

status were recruited via a purposive sampling frame. Those who expressed an interest in 

participating were provided with further information by the lead researcher (DB) and asked to 

complete a brief screening questionnaire to confirm their eligibility.  

Females who were pregnant were excluded from the study, as it was anticipated that they might 

have additional concerns related to pregnancy (27, 28). Those who had an unconfirmed arthritis 

diagnosis, were unable to communicate in English, or were unable or unwilling to provide consent 

were also ineligible to participate.  

 

Data Collection 

An interview schedule informed by existing literature and validated framework was developed by 

DB and DA (1, 29). DB has lived experience with an inflammatory arthritis condition, and in this 

context was able to assess the relevance of the interview schedule (30). As this is one of the first 

instances of arthritis-attributable costs for the individual being explored using a qualitative 

approach, interview questions were intentionally broad. The interview guide incorporated open-

ended questions and probing questions in relation to financial factors (Table 1). Data collection 

was also iterative, and probing questions were used based on the participants’ responses. 

Responses related to new financial themes captured in early interviews were incorporated as 

additional questions in later interviews. All individual, semi-structured interviews were conducted 

via telephone by the same researcher (DB) who has experience in qualitative data collection. All 

interviews were audio-recorded to enable verbatim transcription. Researcher reflections were 

captured in writing during the data collection process and used to optimise the conduct of 

subsequent interviews but are not reported here. 
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Table 1: Interview Guide as mapped to arthritis-attributable financial factors  

Topic Open Question/s Probing Question/s 

Current 
financial 
factors 

(direct costs) 

What do you currently spend 
your money on to help manage 

your arthritis? 
 

 
What experiences have you had paying for 

medical and specialist appointments? 
 

What experiences have you had paying for 
medications and other types of tablets? 

 
Do you pay for different types of insurance 

(health, life, travel) because of your 
arthritis? 

 
What level of financial distress do these 

out-of-pocket costs cause? 
 

Current 
financial 
factors 

(indirect 
costs) 

Do you have costs that are not 
directly attributable to arthritis, 

but that you find affect you 
financially?  

 
Are you still able to work, and if so, have 
you had to take time off work for medical 

appointments or sick days? 
 

Do you have the level of productivity that 
you would like to at work? Has this 

changed since your arthritis diagnosis?  
 

Has missing work, or having reduced 
productivity at work, led to any financial 

concerns? 
 

Future 
financial 
factors 

(direct and 
indirect 
costs) 

Do you have financial concerns 
looking into the future? 

 
What concerns do you have moving 

forward about continuing to produce an 
income? 

 
What concerns do you have about the 

progression of your arthritis, and the out-
of-pocket costs associated with that? 

 
Are you worried about the financial burden 
that your arthritis may place on the people 

around you? 
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Data Analysis 

A thematic analysis approach was adopted. Thematic analysis is a method used in qualitative 

research to determine, analyse, and compile themes from participant-oriented data (31). Thematic 

analysis is useful for contextualising similarities and differences across a range of participant 

perspectives, and to highlight unanticipated insights and novel data (31). As this research was 

exploratory and included a sample with varying arthritis-related experiences, a thematic approach 

to data analysis was suitable (32). Data analysis commenced alongside data collection, to enable 

themes identified in earlier interviews (interviews 1 – 5) to be explored in subsequent interviews. 

Participant recruitment and data collection ceased when data saturation was evident (33).  

NVivo Version 12 was used to support data management and analysis via a process of inductive 

and deductive coding methods using open, axial, and thematic coding (34). Open codes were 

generated by looking for initial concepts from participants about their arthritis-attributable 

financial experiences. Axial coding was conducted to connect common themes identified by 

participants. For example, each participants’ individual financial concerns were analysed 

collectively, to identify similar patterns. Using deductive coding, themes that correspond to the 

three interview guide topics were identified. Coding and data analysis were conducted by DB. To 

ensure construct validity, the emergent framework of codes was continuously presented back to a 

multidisciplinary research team, comprised of qualitative researchers and physiotherapists 

specialising in arthritis care (35). Where participant quotes are cited, these are provided verbatim. 

All monetary amounts are expressed in Australian dollars (1 AUD= 0.67 USD) 
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Results 

Thirty-nine expressions of interest to participate were received. Five people could not be contacted, 

and within our purposive sampling approach, six others were not recruited to prevent over-

sampling of specific arthritis conditions. Of the remaining 28 (71.8%) people who were screened 

for eligibility, 25 (64.1%) participants were eligible. Of the 25 eligible participants, 21 (53.8%) were 

included in the final sample (the remaining four participants declined to participate due to other 

commitments or illness). The 21 interviews ranged in length from 30 minutes – 95 minutes. Data 

saturation was reached in the final four interviews when it became apparent that no new themes 

were emerging. 

Participant characteristics are shown in Table 2. The majority of participants were female (90.0%), 

and aged over 30 years (62.0%). Over one third had been diagnosed with RA (38.0%), with 

psoriatic arthritis being the next most common diagnosis (19.0%). Almost one third of participants 

lived with their partner and children (29.0%). Nearly half the participants had an undergraduate 

university degree (43.0%). Nearly three quarters participants had private health insurance (71.5%). 

Only one third of participants were in full-time paid employment (33.5%). One third of 

participants were in part-time or casual paid employment (33.5%). Fifteen percent of participants 

reported they were unable to work because of their arthritis.  
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Table 2: Participant Demographics 

Demographics n (%) 

Gender, female 19 (90.0) 

Age bracket 
 

  18 – 30 years 8 (38.0) 

  31 – 40 years 6 (28.5) 

  41 – 50 years 7 (33.5) 

Highest education status 
 

  High School 2 (9.5) 

  Certificate / Diploma 5 (24.0) 

  Undergraduate University degree  9 (42.5) 

  Postgraduate University degree  5 (24.0) 

Current living status 
 

  Lives with partner/spouse and children  6 (28.5) 

  Lives with partner/spouse    4 (19.0) 

  Lives alone 3 (14.0) 

  Lives with parents 3 (14.0) 

  Lives with other adults (non-family members) 3 (14.0) 

  Lives with own children 2 (9.5) 

Current employment status 
 

  Full time, paid work 7 (33.5) 

  Part time/casual, paid work 7 (33.5) 

  Student 3 (14.0) 

  Unable to work because of arthritis 3 (14.0) 

  Unemployed or looking for work 1 (5.0) 

Arthritis diagnosis 
 

  Rheumatoid Arthritis 8 (38.0) 

  Psoriatic Arthritis 4 (19.0) 

  Osteoarthritis 2 (9.5) 

  Ankylosing Spondylitis  2 (9.5) 

  Seronegative Inflammatory Arthritis 2 (9.5) 

  Combination of Arthritis types 2 (9.5) 

  Juvenile Idiopathic Arthritis   1 (5.0) 
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Four major themes were evident from the interviews (Table 3): 1) the financial burden of direct 

arthritis-attributable healthcare costs; 2) the unexpected financial burden of indirect costs of living 

with arthritis; 3) benefits versus the financial burden of paying for insurance; and 4) and the 

broader financial impacts on the family.  

 

Private health insurance status  

  Yes (own policy) 12 (57.5) 

  Yes (parents’ policy) 3 (14.0) 

  No  6 (28.5) 
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Table 3: Arthritis-attributable themes, subthemes, and illustrative quotes 

Theme Sub-theme Illustrative quote(s) 
The financial 

burden of direct 

arthritis-

attributable 

healthcare costs 

Medical 

specialist costs 

 

I see it [the rheumatologist] as a money-grabbing thing, so I go every six months. They feel your joints and 

they go yeah, see you in three months’ time. Like, I’ve just sat in your waiting room for two hours, you’ve just 

charged me $200 for that two hours of sitting for like a three minute appointment. Seeing your rheumatologist 

all the time is expensive. (Participant 7, F, 41 – 50, RA) 

 
The rheumatologist that I’m seeing is very expensive and the rebate isn’t huge. (Participant 11, F, 41 – 50, RA) 

 
The dermatologist who I went to for my psoriasis did not recognise the fact that I had arthritis as well… I’ve 

probably paid for his speedboat since then… That’s probably where he could have said hey, I can’t help you. 

(Participant 2, M, 41 – 50, PsA)  

Allied health 

costs 

I’ve been referred to strengthen my core through Pilates because I’ve got quite a lot of wear and tear in my 

spine. So just this week I’m going to start Pilates with a physio. The cost is quite shocking and I suppose that’s 

the thing that’s really frustrating. (Participant 15, F, 31 – 40, CA: RA, OA)  

 
I’ve seen a Bowen therapist before, she’s quite good, she is quite expensive though, so it hasn’t been really on 

my top priority list. (Participant 9, F, 18 – 30, OA) 

 
I used to see a physio and we’d do hydrotherapy. I don’t know why but I just sort of stopped. You know, it 

was quite expensive. (Participant 3, F, 18 – 30, RA) 

I see a professor of physiotherapy who specialises in arthritis but he’s very expensive. One of the public 

[hospital] practicing physios, but expensive, not a run of the mill physio (Participant 10, F, 18 – 30, JIA). 
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Medication 

costs 

I recently did a budget and I added up all my medications. And then there’s calcium and fish oil and those 

sorts of things as well. Like I added all this up and it was like, $1,500. I was in the red and it made me realise 

that there’s actually quite a lot of money attached to having this condition. I actually have to budget for this. 

(Participant 12, F, 31 – 40, PsA). 

 
I was fortunate growing up that my parents sort of paid for the medication. But now I realise wow, this stuff, 

not exactly the cheapest thing, and I’m a student, it’s a little bit more expensive. (Participant 1, F, 18 – 30, CA: 

RA, SLE) 

The 
unexpected 
financial 
burden of 
indirect costs of 
living with 
arthritis 

Financial 

impacts of 

home 

modifications 

and household 

assistance 

I remember struggling to mow the lawns and things like that, and not being in a financial position to be able 

to pay someone to do it. (Participant 5, F, 18 – 30, AS). 

 
I think if I didn’t have chronic illness we would probably have a lot more money. We probably would have 

paid off the house. (Participant 14, F, RA, 41 – 50). 

 
We put a big extension on the back of the house for my arthritis, which we borrowed ... We owe a lot, it’s not 

good, it’s not manageable. (Participant 12, F, 31 – 40, PsA). 

 
I couldn’t really get up in the morning so I went out and bought a new bed thinking that that might fix all the 

problems. I spent a few thousand dollars on buying a bed. I don’t think it helped at all. (Participant 21, M, 31 

– 40, AS). 

 Transport and 

parking costs 

I pay extra money for fuel because it’s easier for me to drive places than to walk. (Participant 10, F, 18 – 30, 

JIA). 
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When you’re on drugs that lower your immune system and you catch public transport – one year I got sick six 

times, so now I drive. And of course, I have to pay for parking which is really expensive too, so that’s another 

added cost. (Participant 15, F, 31 – 40, CA: RA, OA) 

 
Parking, like when I was in hospital for seven months, parking cost us a fortune. We spent heaps on the 

parking, we didn’t save money at all with me being in hospital. Those parking costs just come right out of the 

budget. (Participant 7, F, 41 – 50, RA). 

Benefits versus 

the financial 

burden of 

paying for 

insurance 

Private health 

insurance 

It is expensive – my mum says ‘are you planning any holidays?’ and I say ‘no, we’ve got private health 

insurance, we can’t afford all that’. (Participant 12, F, 31 – 40, PsA) 

 
We can’t afford not to have private health because if I need an operation, I can get it done tomorrow. It just 

has a limit and once you reach that limit it’s pretty hard. My expenses wouldn’t be as high as the sun now, but 

anything is better than nothing. (Participant 13, F, 18 – 30, RA). 

Travel and life 

insurance 

 

Things like travel insurance; that tends to be a lot more expensive when I need that. So that’s definitely 

something I need to think about more when planning to travel. (Participant 9, F, 18 – 30, OA). 

 
I got life insurance before I got the rheumatoid. It came with our credit card or whatever it was. They don’t 

know I’ve got rheumatoid. It’s so expensive. I got it before I had it, and nobody else will insure me. 

(Participant 7, F, 41 – 50, RA) 

Disability 

pension and 

healthcare card 

I am on a disability pension, like I think the full disability pension, they get about $800 a fortnight, but I get 

$200 a fortnight. (Participant 12, F, 31 – 40, PsA). 
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I couldn’t get a healthcare card because I earn $20 more than I should. Ridiculous. I’m very fortunate that my 

partner promised to pay for my medical expenses. Otherwise I wouldn’t be able to afford it. (Participant 10, F, 

18 – 30, JIA). 

Broader 

financial 

impacts on the 

family  

Single income 

household 

Obviously I can’t work. We are a single income family. Um, so that single income family, that does impact 

everything. Going away, it impacts where you can go, stuff like that. (Participant 7, F, 41 – 50, RA). 

 
Being on a single income we couldn’t really afford to put the kids in childcare every day, that sort of thing. 

(Participant 12, F, 31 – 40, PsA). 

Financial strain 

on parents and 

children 

Even though it is my parents’ role I do still worry about it. Because it is still very expensive and I’d hate to put 

a financial burden on my parents and my family. So yeah it is still definitely a concern, even though I’m not 

actually paying for it. (Participant 3, F, 18 – 30, RA) 

 
My son, he’s in year five of university now, and I think if I was ordinary I think he probably would have gone 

and got a job properly by now. He might have been able to have holiday or something, it would have been 

nice for him to have some extra money. (Participant 12, F, 31 – 40, PsA). 

F: Female; RA: rheumatoid arthritis; CA: combination of arthritis types; OA: osteoarthritis; PsA: psoriatic arthritis; SLE: systemic lupus erythematosus; JIA: juvenile 
idiopathic arthritis; AS: ankylosing spondylitis 
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Theme 1: The financial burden of direct arthritis-attributable medical costs 

Participants reported that the out-of-pocket or non-subsidised costs associated with arthritis-

attributable medical expenses were “bloody depressing” and “anxiety inducing”. In contrast to an acute 

or short-term illness, participants emphasised the sustained financial burden due to the lifelong 

nature of arthritis: “it’s the rest of your life you’re paying for this stuff”. The greatest expenditure incurred 

was for specialist rheumatologist consultations, although the reported figures varied between 

participants. For some participants, rheumatologist appointments incurred no out-of-pocket costs, 

as they accessed specialist consultants through the public hospital system. One participant stated 

that they had an initial consultation with a rheumatologist whose fees were $AUD500, whereas 

the majority of participants reported paying approximately $AUD200 per appointment. Regardless 

of the charge, many perceived specialist consultation to be costly: “seeing your rheumatologist all the 

time is expensive”. For those with psoriatic arthritis, seeing a dermatologist to manage the psoriasis 

component of the condition was considered an additional financial burden.  

In addition to rheumatologists’ fees, participants highlighted the significant expense associated 

with medications and allied health services. Many expressed gratitude for publicly-funded Medicare 

healthcare, as illustrated by a quote from one participant: if Medicare didn’t cover my etanercept it would 

be a thousand dollars a fortnight, stupid money”. Although participants acknowledged that medications 

were made more affordable under the Pharmaceutical Benefits Scheme, they noted the substantial 

expense associated with multiple concurrent medications: “when you’re on two or three that’s a monthly 

cost that adds up”. Participants described using allied health to help manage arthritis-attributable 

symptoms, but “when the physio costs $65.00 and I’m looking at probably the next ten years of things like 

physio and acupuncture”, the non-subsidised costs become burdensome. One participant described 

paying for preventative health services, as “I need to proactively improve my health and arthritis from a non-

drug related perspective… particularly being anxious in the workplace about my limitations about being able to pick 

up things”.  

 

Theme 2: The unexpected financial burden of indirect arthritis-attributable costs 

Participants stated that arthritis-related physical symptoms caused career disruptions and hindered 

their ability to work full-time. Many specified that they “weren’t able to work for many years after 

diagnosis”, and that even years after diagnosis “it still works better for me to work part-time”. As a result, 

a common sentiment was that “it would be nice to have some extra money”. For some participants, having 

less money was compounded by unanticipated costs associated with the invisible nature of arthritis. 

For example, participants explained that it was easier for them to drive to work and social events 
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than to take public transport, as “standing on the train my legs actually get quite sore”. Fellow commuters 

tend to “look for visual symptoms like crutches or walking sticks” and as a result, “no one’s going to give up 

their seat because obviously they assume nothing’s wrong”. Participants therefore “often just end up driving to 

events”, which creates additional costs where you “have to pay for parking”, and need “extra money for 

fuel because it’s easier to drive places than to walk or take the train”.  

In addition to transport costs, participants described financial constraints to the extent that they 

were unable to afford non-medical assistance with arthritis-related physical limitations. For 

example, some participants’ symptoms inhibited them from completing ADLs, yet they were 

unable to afford professional assistance. Several participants described “scrounging pennies” to pay 

for home-based ergonomic devices, from less expensive aids such as a “basket on wheels so if the 

washing needs to be done I can carry it”, to a more expensive “gadget that lifts the bottom shelf of the dishwasher 

so you don’t have to bend over”.  

 

Theme 3: Benefits versus the financial burden of paying for insurance 

Participants reported that private health insurance  was one of their largest health-related expenses. 

Individuals or families often choose to purchase private health insurance in case of injury, or flare 

up of symptoms. However, those living with arthritis perceived private health insurance as essential 

expenditure, stating “I can’t afford to not have private health”. Many confirmed that they “took out private 

health insurance because of arthritis”, and that this was “because if I need an operation I can get it done tomorrow 

and not wait for 12 months when you’re in desperate agony”.  

Over a quarter of participants did not have private health insurance, as “contemplating the premiums 

would be a lot higher for someone like me with arthritis and I already have no money”. Participants who stated 

they were unable to afford private health insurance were frustrated that others are allowed to access 

both the public and private healthcare systems simultaneously. Many expressed sentiments such 

as “we don’t really have the money for health insurance but I probably would like to have it because then I can have 

my neck fixed straight away” and that as a result “it’s frustrating that people can double dip and go public or 

private, financially it’s abuse”.  

In addition to private health insurance, other insurance costs were perceived to weigh heavily on 

people with arthritis. Participants were frustrated that travel and life insurance was more expensive 

due to the presence of a pre-existing medical condition. Many were left uninsured and expressed 

concern at the potential financial burden placed on their families. Participants fretted over their 

limited funds and their frustration at minimal government compensation in the form of disability 
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pensions and healthcare cards to provide those living with lifelong conditions supplementary 

income, and reduced medical costs. However, participants stated that “I was on a disability pension for 

the arthritis” but that it was rendered futile when “not a lot of doctors do a special concession rate for people 

on a pension”.  

 

Theme 4: Broader financial impacts on family 

Alongside concern for their own finances, participants voiced distress about the broader financial 

impacts of arthritis on their families. Younger participants (those aged 18 – 21 years) explained 

that they lived at home with “a supportive family that would help me out in any situation”, but that “it’s still 

a bit concerning that I’m not paying for my own appointments and my parents shouldn’t have to”. Those who 

were slightly older (aged 25 – 30 years) acknowledged that their parents noticed when they were 

having a flare-up, and that they would “try and pitch in with costs where they can but I don’t like it because 

they should enjoy their retirement without worrying about my financial state”. 

In contrast to children placing financial pressure on their parents, participants who were parents 

expressed similar worry about imposing a financial burden on their own children. For example, 

one participant explained, “I don’t want my children to think that they can’t have careers because they have to 

look after me if I’m much worse when I’m older”. 

The financial consequences of living with arthritis extended into broader implications for the 

whole family. For example, living on a reduced income for an extended time meant that families 

were unable to take holidays, mortgage repayments had to be defaulted or extended, and children 

were forced to enter the workforce earlier than they otherwise would have. As one participant 

explained, “we live like grey nomads [but] in Australia, no overseas travel, with a chronic condition attached to 

it”.  
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Discussion 

Arthritis is clearly associated with profound financial impacts and associated financial distress 

among adults. This study is one of the first to examine these financial concerns from an in-depth 

qualitative approach, involving a community-based sample of people with different arthritis 

conditions. Our findings indicate that a range of financial impacts and concerns, including direct 

arthritis-attributable medical costs, and other impacts that lie outside of direct healthcare, 

characterise people’s experiences of living with arthritis.  

Study participants highlighted the high fees for access to rheumatologists. The financial burden of 

paying for specialist appointments is topical in Australia: a recent review found that the average 

non-subsidised cost for an initial rheumatology consultation – net of the subsidised Medicare 

rebate – is $AUD120.00 (36). It has been found that the cost of medical intervention is not related 

to improved health outcomes or superior quality of care (37). Those with lower health literacy 

levels may be vulnerable to excess healthcare expenditure and financial burden without receiving 

best-practice care (38, 39). A taskforce has been developed and aims to ensure that all Medicare 

Benefits Schedule items provide real clinical value, or high-value care, and do not expose patients 

to unnecessary expense (36).   

In addition, participants expressed their surprise at the expense of non-subsidised allied healthcare 

costs incurred through the outpatient public hospital system, despite access to universal healthcare 

in this country. Due to changing health needs, increasing healthcare costs, health inequities, and 

complex health conditions, patients are shouldering growing out-of-pocket costs (40). However, 

within the ‘fee-for-service’ payment model, health professionals are permitted to set their own fees 

(which are typically above the schedule fee that is reimbursed), this can lead to high non-subsidised 

costs for some patients (41).  

Evidence suggests that the current out-of-pocket costs for people living with lifelong illness in 

Australia are strongly associated with experiencing poverty (42). Similar trends are documented in 

Nordic countries, which also have combination public and private healthcare systems (43, 44). In 

Australia, growing out-of-pocket costs are partially attributed to increased uptake of private health 

insurance due to lengthy waiting periods for a rheumatology, pain medicine or surgery consultation 

through the public system (45, 46). Participants also highlighted their fiscal concerns extending 

beyond direct healthcare costs, including reduced capacity to pay for their mortgage, childcare and 

the impacts on travel and life insurance.  
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There is emerging data on the effects of lifelong illness on financial domains beyond medical 

expenses. People living with coronary artery disease have outlined challenges relating to driving 

costs where public transportation or walking is unfeasible (47). People affected by Types 1 and 2 

diabetes have explained that only by limiting expenditures on non-medical related items were they 

able to afford medication (48). However, to the best of our knowledge, this study is one of the 

first dedicated to examining the perceived financial burden of living with arthritis.  

It is perhaps unsurprising that adults with arthritis face much broader personal economic 

challenges beyond their direct medical costs. It is well documented that this population have 

shorter work careers, are less confident to pursue career progression opportunities, and earn 

significantly less throughout their income-earning years than their healthy peers (6, 49). Lower 

work participation rates and financial sequelae present as concurrent challenges to navigate for 

people with arthritis. Through reporting these fiscal challenges, our findings provide a starting 

point for understanding the concerns of younger populations with arthritis, beyond the health 

impacts. In particular, education and support from arthritis consumer organisations or other 

advocacy groups may be provided to, or accessed by, clinicians treating people of working age with 

arthritis. Clinicians need to be cognisant that their patients may be experiencing financial distress, 

and that identifying these concerns as part of routine clinical care can help inform shared decision 

making, particularly as it relates to accessing interventions or services that are high-value, and 

identify available services that may be feasible (for example, referring a patient to a community 

physiotherapy program, versus a private practice).  

 

Strengths and Limitations 

As our study was exploratory in nature, it was important to examine broad arthritis-attributable 

financial experiences and we were able to recruit a heterogeneous participant sample to achieve 

this. Our recruitment strategy spanning arthritis consumer organisations, university networks, and 

clinical settings generated a sample that was diverse across age and disease characteristics. In-depth 

semi-structured interviews were used to elicit detailed data from participants. However, we did not 

directly ask about non-medical related costs (for example, home modifications, childcare), 

although these were reported by some participants during the interviews. In this context, we may 

have under-represented this theme in the analysis. 

Qualitative research is representative of participants’ experiences, however, our research cannot 

be generalised to all people’s arthritis-attributable finances. Two thirds of participants were 
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university-educated, which may indicate higher income levels amongst our sample compared to 

the broader population with arthritis. We also recognise that a relatively high proportion of our 

sample had private health insurance, compared with the general population, but that this does not 

necessarily reflect the socioeconomic status of our sample given ongoing government initiatives 

designed to lower the cost of private health insurance and improve uptake. We also acknowledge 

the potential for participant bias, where those with higher financial burden may have been more 

likely to volunteer to be a part of this research. There was an oversampling of females (reflecting 

the demographics of arthritis); a potentially important area of future research, therefore, will be to 

explore these issues amongst males with IA and OA.  

 

Conclusion 

This study highlights the spectrum of ongoing direct and indirect costs borne by adults living with 

arthritis conditions. The in-depth interviews provided novel insight into the range of financial 

concerns experienced by younger patient groups and the personal distress associated with these. 

These findings can be used to raise awareness of key fiscal issues relevant to adults with arthritis, 

and to educate clinicians about the wide-ranging impacts of arthritis beyond physical symptoms.  
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CHAPTER 7: QUANTITATIVE RESULTS – COST DIARY 

This chapter reports the results of the quantitative cost diary study.  This chapter describes the key 

healthcare cost categories for younger, working-aged adults with arthritis, quantifies levels of 

financial distress, and examines the relationship between healthcare costs and financial distress. 

Together with Chapter 6, this chapter addresses the second aim of the PhD: to determine the 

personal financial burden of arthritis (comprising direct and indirect healthcare costs).  These 

results also contribute to recommendations around the financial-related impacts of arthritis, which 

are discussed in Chapter 9. 

This article has been submitted to the journal Health and Social Care in the Community, and is 

currently undergoing peer review.  As a result, the article is presented in this chapter in its 

submitted Microsoft Word format.  
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Abstract (281 words) 

Arthritis is a long-term musculoskeletal disease, requiring ongoing management. However, the financial 

burden of managing arthritis is under-explored and is yet to be quantified from the perspective of 

individuals with the condition. Using an exploratory observational design, this study aimed to quantify 

arthritis-related costs borne by working-age adults aged 18 – 50 years living in Australia. Participants 

completed a weekly cost diary for six weeks, detailing their personal non-reimbursed (out-of-pocket) 

arthritis-related costs. Financial distress was measured using the InCharge Financial Distress/Financial 

Well-Being Scale. Costs data were analysed descriptively. Mann Whitney U tests were used to examine 

relationships between residential location or employment status and out-of-pocket costs. Linear regression 

and Spearman’s rho were used to estimate relationships between age or years since diagnosis and out-of-

pocket costs, and between out-of-pocket costs and financial distress, respectively. Sixteen adults (median 

age 40 years, 100% female) with a range of arthritis conditions (median (IQR): 8 (7.5) years since diagnosis) 

including rheumatoid arthritis, osteoarthritis, psoriatic arthritis, and ankylosing spondylitis completed the 

six-week cost diary.  All participants reported out-of-pocket expenditure related to arthritis. The median 

per-person expenditure across the six weeks was AUD 1635. The highest reported costs per participant 

across the six weeks were for medical expenses (median AUD 197) and allied health appointments (median 

AUD 190). In total, the cohort spent AUD 15,272 across the study period. Perceived financial distress was 

high: median (IQR) financial distress 7 (2.25) on a 1 (lowest) to 10 (highest) scale. Positive relationships 

between age and costs, and between costs and financial distress were identified. These findings help us 

understand fiscal expenditure and related distress relevant to younger individuals with arthritis, and can be 

used to raise awareness of their financial concerns.  
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1. Background 

The most recent data from the Australian National Health Survey data indicate that 50% of the population 

with arthritis are aged 25 – 64 years, aligning with the peak income-earning years (Australian Bureau of 

Statistics, 2018a). Inflammatory arthritis (IA) – an umbrella term for lifelong, autoimmune, inflammatory 

diseases such as rheumatoid arthritis (RA) and ankylosing spondylitis (AS) – most commonly presents in 

people of working age (Australian Institute of Health and Welfare, 2020a). Osteoarthritis – a predominantly 

non-inflammatory disease also presents in people of working age (Ackerman, Kemp, Crossley, Culvenor, 

& Hinman, 2017), as well as in older individuals. There are a breadth of biopsychosocial impacts associated 

with arthritis, including persistent pain and reduced physical function and quality of life (Hunter, McDougall, 

& Keefe, 2008; Oakman, Kinsman, & Briggs, 2017), higher levels of anxiety, depression and other co-

morbidities (Sharma, Kudesia, Shi, & Gandhi, 2016), detrimental career and work sequelae, and financial 

distress (Berkovic, Ayton, Briggs, & Ackerman, 2020b; Jetha et al., 2015).  

The personal and societal economic impacts of arthritis for working-age populations are substantial. The 

most recent estimates for Australia showed that the impact of early retirement, welfare costs, and lost tax 

revenue due to arthritis was estimated to total 7.2 billion Australian dollars (AUD) in lost gross domestic 

product (GDP) in 2015 (Schofield, Shrestha, & Cunich, 2016). Many individuals with arthritis are forced 

into early retirement (Crawford et al., 2020), which has led to total lost annual income estimates of AUD 

387 million (Schofield et al., 2013).  The arthritis-attributable costs to health systems and workplaces are 

also well-documented. Arthritis-related care cost the Australian healthcare system AUD 5.5 billion in 2015 

and this is predicted to approach AUD 7.6 billion annually by 2030 (Arthritis Australia, 2019). Chronic pain 

(which includes pain associated with arthritis) is responsible for an estimated 9.9 million absent days from 

work each year, which costs Australian workplaces approximately AUD 1.4 billion per annum (Pain 

Australia, 2020). International data portray a similar picture: lost productivity due to arthritis is estimated 

to cost workplaces 3.5 billion US dollars (USD) per year in the United States (US) (Vuong, Wei, & Beverly, 

2015), and €3.3 billion euros (EUR) across Europe (Oxford Economics, 2010).  

While our understanding of the societal and health system costs of arthritis have been informed by 

considerable data, the personal financial cost of living with arthritis remains relatively under-explored. The 

latest data - from 2016 - from the US show that among 154 health conditions, the US government allocated 



108 
 

the highest number of healthcare dollars to musculoskeletal diseases between 1996 – 2016 (estimated $134.5 

billion), of which 9.2% was paid by individuals as non-reimbursed payments (estimated to total USD 12.4 

billion) (Dieleman et al., 2020). Data from the US Medicare Expenditure Panel Survey (1996 - 2005) 

highlighted that women with osteoarthritis spent an additional USD 1,379 per annum in non-reimbursed 

healthcare expenditure, compared to women without osteoarthritis. (Hunter, Schofield, & Callander, 2014).  

In Australia, healthcare costs borne by the patient (non-reimbursed, or out-of-pocket (OOP) costs) 

comprise approximately 18% of health spending, which exceeds the Organisation for Economic 

Cooperation and Development (OECD) median of 15.8% (Laba et al., 2015). Evidence suggests that in 

2002, individuals with RA spent on average $1,513 AUD yearly managing the disease (Lapsley et al., 2002); 

$71.30 yearly on aids and home modifications in 2012, and $26.00 extra for each appointment comprising 

travel-related and parking costs in 2004 (Arthritis and Osteoperosis Victoria, 2012).  These incurred costs 

are prominent for people with arthritis, yet expenditure estimates are outdated and remain unquantified in 

the contemporary literature with little evidence as to whether costs are associated with demographic 

characteristics (e.g. age) or financial distress. There have also been calls for a bottom-up costing approach 

to best capture the current personal financial burden (Ackerman, Bohenski, Pratt, Gorelik, & Liew, 2016). 

A recent qualitative study found that direct medical expenses were perceived to comprise only a small 

component of arthritis-related costs. In addition to other direct non-medical and pharmaceutical costs, 

participants also reported that paying for pain management and assistive devices were additional sources of 

financial strain (Berkovic, Ayton, Briggs, & Ackerman, 2020a).  Since cost data were not prospectively 

collected in that qualitative study, an exploratory quantitative study is now warranted which may later 

inform a larger population-based study. 

To more fully understand the personal financial burden of arthritis, this exploratory study aimed to quantify 

arthritis-related costs borne by working-age adults with arthritis. Specific research objectives were to: (1) 

identify the most common categories of arthritis-related expenditure, (2) investigate whether costs related 

to age and disease duration, and (3) quantify levels of financial distress and the relationship between costs 

and financial distress.  
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2. Methods 

2.1 Study Design 

An exploratory, observational study was undertaken from September 8, 2019 to March 18, 2020, involving 

weekly administration of a self-reported, online cost diary over six weeks. Ethics approval was obtained 

from the Monash University Human Research Ethics Committee (Project ID 18892). Reporting of the 

study was undertaken according to the Strengthening of the reporting of observational studies in 

epidemiology (STROBE) Statement (Supplementary File 1) (von Elm et al., 2008).   

2.2 Context: The Australian Healthcare System 

Australia has a taxpayer-funded universal healthcare scheme (known as Medicare) that incorporates a 

Medicare Benefits Schedule (MBS) and a Pharmaceutical Benefits Scheme (PBS) (Australian Government 

Department of Health, 2019). The MBS comprises more than 57,000 healthcare items including general 

practitioner, medical specialist and limited allied health consultations, diagnostic tests, and medical and 

surgical procedures. The PBS is a list of approved medications that are subsidised. For both the MBS and 

PBS, the Australian government provides full or partial reimbursement of healthcare costs, and any non-

reimbursed costs are considered ‘OOP’ that are borne by the patient.  

While all Australians and permanent residents have access to Medicare, they can also access the parallel 

private health system if they purchase private health insurance. Private hospital insurance covers the cost 

for some (or all, depending on the healthcare practitioner and level of cover) treatment in a private hospital. 

Private ancillary insurance covers other health services that are not always included as part of Medicare, 

including allied health services and prostheses. The most recent data indicate that just under 50% of the 

Australian population are covered by private health insurance (Australian Institute of Health and Welfare, 

2018). Work injury and traffic accident compensation schemes also fund care for compensable injuries 

(Sherry, Briggs, & Pizzari, 2020). 

2.3 Participants and Protocol 

Working-age individuals with an arthritis condition were recruited from the community through 

advertisements disseminated by arthritis support groups, stakeholder organisations, and social media posts.  
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Participants met inclusion criteria if they were: (1) aged between 18 – 50 years, (2) diagnosed with IA or 

OA by a rheumatologist or general practitioner (GP), and (3) living in Australia. Exclusion criteria for this 

study were: (1) aged <18 or >50 years, (2) pregnant, (3) living outside of Australia, or (4) unable to 

communicate in English and/or unable or unwilling to provide consent.  

Potential participants were able to respond to advertisements by contacting the first author (via email or 

phone) to express their interest in participating. After providing consent online, participants were able to 

access week one of the cost diary. The remaining five cost diaries were scheduled to be sent out once per 

week, on the same day and at the same time each week, until the conclusion of the study period. To facilitate 

full data completion, participants were sent reminder emails twice each week (on days four and six). 

2.4 Outcome Measures 

We developed the cost diary based on our previous research with working-age individuals with arthritis 

residing in Australia, where they highlighted specific costs associated with living with arthritis (Berkovic et 

al., 2020a), alongside existing literature of patient-reported financial burden.  

Participant demographics (age, gender, location of residence, arthritis diagnosis and duration of disease, 

qualifications, living status, and employment status) were collected prior to the week one cost diary. The 

cost diary contained seven sections relevant to arthritis-related OOP expenditure, including: (1) medical 

appointment costs, (2) allied health appointment costs, (3) other health practitioners, (4) medication or 

nutraceuticals costs, (5) symptom or pain self-management item costs, (6) diagnostic and medical imaging 

costs, and (7) costs related to accessing healthcare for arthritis, for example, parking or travel costs for a 

medical appointment. For all questions, participants were asked to only report OOP costs, and to exclude 

any reimbursement received from Medicare, private health insurance or other sources. The cost diary was 

delivered online via Qualtrics (Qualtrics, Provo, UT, USA). 

An overview of sections 1-7 is provided below: 

• Section 1: During the past 7 days, have you attended any medical appointments related to your 

arthritis, and what were the out of pocket fees that you paid? Response options included, for 

example, rheumatologist, GP, orthopaedic surgeon, and dermatologist. Blank sections were 
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provided for participants to write in other medical appointments not listed, for example, pain 

physician.  

• Section 2: During the past 7 days, have you attended any allied health appointments related to 

your arthritis, and what were the out of pocket fees that you paid? Response options included, for 

example, physiotherapist, osteopath, occupational therapist, psychologist, and podiatrist. Blank 

sections were provided for participants to write in other allied health appointments not listed, for 

example, exercise physiologist or chiropractor. 

• Section 3: During the past 7 days, have you attended any other health practitioner appointments 

related to your arthritis, and what were the out of pocket fees that you paid? Response options 

included, for example, Chinese medicine and Bowen therapy. Blank sections were provided for 

participants to write in other health practitioner appointments not listed, for example, shiatsu 

massage. 

• Section 4: During the past 7 days, have you purchased any medications or supplements (prescribed 

or non-prescribed) related to your arthritis, and what were the out of pocket fees that you paid? 

Blank sections were provided for participants to write in their respective medications (for example, 

prescription Methotrexate, over-the-counter Paracetamol) and supplements (for example, 

Magnesium, Vitamin D). 

• Section 5: During the past 7 days, have you used any symptom or pain self-management items 

related to your arthritis, and what were the out of pocket fees that you paid? Blank sections were 

provided for participants to write in items such as Pilates, gym membership and foam roller. 

• Section 6: During the past 7 days, have you had any diagnostic and medical imaging costs tests 

related to your arthritis, and what were the out of pocket fees that you paid? Blank sections were 

provided for participants to write in tests such as x-ray, ultrasound, and blood test. 

• Section 7: During the past 7 days, have you had any non-health related costs related to your 

arthritis, and what were the out of pocket fees that you paid? Blank sections were provided for 

participants to write in costs such as home modifications, and fuel/parking costs at medical 

appointments. 
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2.5 Financial Distress 

A modified version of the InCharge Financial Distress/Financial Well-Being (IFDFW) scale was 

administered to participants at the start of each week during the study period, prior to the cost diary (Safe 

Work Australia, 2018). This tool asks participants a single item: “What do you feel is the level of your 

financial stress today, on a scale of 1 to 10 where 1 is not at all stressed and 10 is as stressed as can be?” 

The IFDFW scale has been found to be valid and reliable for measuring financial distress (Prawitz et al., 

2006), and the modified version was recently added to Safe Work Australia’s National Return to Work 

Survey (Safe Work Australia, 2018). 

2.6 Analysis 

All analyses were performed using Microsoft Excel (Microsoft Corporation 16.0.12026.20174) and SPSS 

Statistics (IBM). Cost data were not normally distributed due to the high costs reported by some participants 

with. We therefore used medians and interquartile ranges (IQR)) to describe the demographics of the study 

population (with means and standard deviations used where appropriate), OOP costs, and financial distress 

scores. Mann-Whitney U tests were used to examine relationships between residential location 

(metropolitan, regional, rural) and OOP costs, and between employment status (full time, part time) and 

OOP costs. Linear regression was used to estimate the relationship between age, disease duration, and OOP 

costs. Spearman’s rho (rs) was used to examine the relationship between OOP costs and financial distress. 

A significance level of p<0.05 was used for all analyses. 
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3. Results 

3.1 Participant Characteristics 

Sixteen participants completed the full six weeks of the cost diary, with demographic characteristics 

summarised in Table 1. Although the study was open to any gender, all participants were female. A further 

11 participants did not provide full six-week data; our analysis was restricted to those who completed the 

entire cost diary. Average age was 38 years (standard deviation (SD) 7.9). Average disease duration was eight 

years (SD 5.6). The sample included people living in metropolitan areas (69%), as well as those in regional 

or rural locations (31%) according to the Socio-Economic Indexes for Areas (Australian Bureau of Statistics, 

2018b). Over half of participants had an undergraduate or postgraduate university degree (69%), and the 

majority were in paid employment (88%). The most common arthritis diagnosis was RA (38%), followed 

by AS (24%) and psoriatic arthritis (PsA) (24%). More than one third of participants reported two or three 

concurrent arthritis diagnoses.   

 
Table 1: Participant characteristics 

Characteristics  n (%) 
Gender Female 16 (100.0) 
Location Metropolitan 11 (68.75) 
 Regional 4 (25.0) 
 Rural 1 (6.25) 

Arthritis Diagnosis 

Rheumatoid Arthritis 8 (38.1) 
Ankylosing Spondylitis 5 (23.8)  
Psoriatic Arthritis 5 (23.8) 
Osteoarthritis 2 (9.5) 
Juvenile Idiopathic Arthritis 1 (4.8) 

Highest Qualification 

Postgraduate University Degree (Masters, PhD) 4 (25.0) 
 Undergraduate University Degree (Bachelors)  7 (43.75) 
Certificate or Diploma 4 (25.0) 
High School  1 (6.25) 

Current Living Status 

With partner or spouse 11 (44.0) 
With children 9 (36.0)  
With other adults (non-family members) 2 (8.0) 
With other adults (family members) 1 (4.0) 
With parents 1(4.0) 
Alone 1 (4.0) 

Current Employment 
Status 

Part time or casual, paid work 8 (50.0) 
Full time, paid work 6 (37.5) 
Full time carer for children 1 (6.25) 
Arthritis-attributable inability to work 1 (6.25) 
Unemployed 0 (0) 
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3.2 Overall Costs 

All participants reported OOP expenditure related to arthritis, with the cohort spending AUD 15,272 in 

total across the six-week period. The median per-person expenditure was AUD 1,635 across the six-week 

period, with per-person expenditure ranging from AUD 129 to AUD 2,690. There was no significant 

difference in OOP costs across the study period between participants living in regional or rural locations 

(median AUD 663) and those living in metropolitan zones (median AUD 586) (p=0.32). There was also no 

difference in OOP costs between participants in part time or casual paid work (median AUD 589) and 

those in full time paid work (median AUD 449) (p=0.59).  

3.3 Costs by Category  

Table 2 provides a summary of expenditure by category. All participants reported OOP expenditure for 

prescription medication during the study period. Three quarters of participants (n=12, 75%) reported 

expenditure on medical appointments (for example, GP, rheumatologist) and allied health appointments 

(for example, physiotherapy, occupational therapy). Over two thirds (n=11, 69%) reported expenditure on 

symptom or pain self-management items (for example, heat packs, back brace). Over one third of 

participants reported expenditure on other health practitioner appointments such as Chinese massage (n=6, 

38%). Figure 1 provides a scattergram of OOP expenditure per participant for each cost diary category and 

highlights the considerable between-person variation in healthcare spending, in particular for expenditure 

on allied health and medical tests. 
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Table 2: Cost categories and expenditure across the six-week study period 

IQR: Interquartile range 

3.4 Costs by Age and Financial Distress 

Linear regression identified that only 10% of the variance in OOP costs could be explained by age (R2=0.10), 

with disease duration accounting for less than one percent of the variance in OOP costs (R2=0.0001). 

Across the six-week study period, the median level of financial distress was seven (out of a possible 10), 

ranging from 3.5 – 9.3. There was a modest positive relationship between higher OOP costs and financial 

distress (rs=0.3), as shown in Supplementary File 2. 

Cost diary 
category 

Participants 
reporting cost 
categories, n 
(% cohort) 

Example  
Total cohort 
expenditure 
AUD 

Median per-
person 
expenditure 
AUD (IQR) 

Allied Health 
Appointments 12 (75) 

Physiotherapist, occupational 
therapist 4,402 190 (234) 

Medical 
Appointments 

12 (75)  GP, rheumatologist 2,892 197 (168) 

Medications and 
Supplements 16 (100) 

Prescription medication (e.g. 
Methotrexate), non-prescription 
medication (e.g. Paracetamol), 
supplements (e.g. vitamin 
tablets) 

2,333 125 (99) 

Medical Tests 5 (31) Blood tests, bone density scan 1,635 134 (65) 
Costs related to 
healthcare 
appointments for 
arthritis 

8 (50) Petrol and parking costs 1,514 126 (221) 

Symptom / Pain 
Self-Management 
Items 

11 (69) Heat packs, wrist brace 1,486 120 (86) 

Other Health 
Practitioner 
Appointments 

6 (38) 
Chinese medicine, Bowen 
therapy 

1,010 132 (92) 

Total 
Expenditure    15,272 1,635 (1,112) 
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Figure 1: Scattergram of each participant’s arthritis-related expenditure over the study period, by cost category 
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4. Discussion 

Arthritis is associated with high personal financial costs and financial distress amongst working-age adults, 

despite these individuals having access to universal and largely-subsidised healthcare in Australia. Adopting 

a bottom-up costing approach, this exploratory study has uniquely examined individual expenditure 

through the use of comprehensive cost diaries administered to a community-based sample of people with 

arthritis conditions. Our formative findings indicate that participants incurred the highest expenditure on 

medical consultations, allied health appointments, medications and supplements, but with substantial 

between-participant variation. We also found that OOP costs increased to a small degree with age, and that 

perceived financial distress increased with higher OOP costs.  

Three quarters of participants reported OOP costs for medical and allied health appointments, which when 

combined, comprised nearly half of all expenditure during the study period ($7,294, 48%). Participants 

spent close to the same OOP amount on medical appointments as they did on allied health consultations. 

By way of context, the Australian Medicare system subsidises a larger portion of medical appointment fees, 

as opposed to allied health, which is only partially reimbursed by Medicare and private health insurance (or 

in many cases, not reimbursed at all). These large costs complement a recent analysis of OOP costs to 

patients across medical specialties in Australia, which found rheumatology to be one of the top three most 

expensive medical specialties with respect to patient-borne costs, with a median OOP cost of AUD 111.70 

(Freed & Allen, 2017). The ensuing financial burden has potential health consequences for younger people. 

Fifty per cent of men and women in Australia aged 25-44 years reported delaying or avoiding medical 

specialist appointments due to high costs, and 59% of men and women in the same age bracket report 

delaying or avoiding general practitioner appointments due to high costs (Australian Bureau of Statistics, 

2014). Building on our earlier qualitative findings around perceived financial burden, this study has now 

quantitatively confirmed the high levels of financial distress experienced by people living with arthritis.  

All sixteen participants reported expenditure on medication in the study period. Medication spending was 

relatively high despite existing PBS subsidies, with weekly expenditure for all participants ranging from 

AUD 71 per person to AUD 262 per person. Individuals bear a spectrum of costs for various arthritis-

related medications. For example, disease-modifying anti-rheumatic drugs (DMARDs) commonly used to 
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treat IA, such as Methotrexate, are heavily subsidised; the cost borne by the individual is AUD 41.00 per 

50-item packet, lasting 26 to 52 weeks (Australian Government Department of Health, 2020b). Where 

medication costs increase substantially is for biologic DMARDs. Biologic DMARDs are a costly but 

frequently used disease-modifying treatment for IA, first listed on the PBS in 2003 (Hopkins et al., 2016). 

PBS expenditure on biologic DMARDs was estimated at AUD 2.29 billion in 2015-16 (Gleeson, Townsend, 

Lopert, Lexchin, & Moir, 2019), dramatically decreasing the cost for the individual, but it still costs patients 

AUD 41.00 per fortnight (Australian Government Department of Health, 2020a). Understanding the 

financial burden related to medication use is important given a growing body of literature linking OOP 

medication costs with medication non-adherence in adults with arthritis (Heidari, Cross, & Crawford, 2018; 

Pasma et al., 2017; Verhoef, Selten, van den Hoogen, den Broeder, & Hulscher, 2016). Further, nearly seven 

percent (6.8% (CI 6.-7.3)) of Australians reported delaying or avoiding filling a prescription due to cost 

from 2018-2019 (Australian Institute of Health and Welfare, 2020b).  This has clear implications for clinical 

practice, with a recent call for rheumatologists to consider their patients’ level of financial distress before 

prescribing expensive treatments (Heidari et al., 2019), and to discuss health-related financial concerns as 

part of routine care and shared decision making.            

Reasons for using non evidence-based care are not well understood. Nearly half of participants reported 

expenditure on treatments for arthritis for which there is only low-quality evidence or no supporting 

evidence, including Chinese massage and Bowen therapy. This is concerning given that such treatments are 

not recommended in current clinical care guidelines (National Health and Medical Research Council, 2009; 

Royal Australian College of General Practitioners, 2018). Whilst participants in this study were highly 

educated, people with lower health literacy levels may be particularly vulnerable to unnecessary healthcare 

expenditure and financial burden without receiving best-practice care that provides real clinical value 

(Barton et al., 2014; Hill et al., 2015). Qualitative studies exploring patient experiences have detailed 

individual financial concerns around affording arthritis-related treatment across the lifespan (Berkovic et 

al., 2020a; Binder-Finnema, Dzurilla, Hsiao, & Fraenkel, 2019; Dures et al., 2019). Rheumatologists have 

also acknowledged patients’ financial concerns as a major barrier to affordable and sustainable care (Heidari 

et al., 2019; Kalkan, Roback, Hallert, & Carlsson, 2014). It is critical therefore, that patients’ limited financial 

resources are directed to high-value, evidence-based interventions for arthritis.  
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Financial distress levels were high in this study. It is well documented that working-age populations with 

arthritis earn significantly less throughout their income-earning years than their healthy peers (Schofield et 

al., 2016). At the same time, individuals with arthritis incur substantial healthcare costs. For example, the 

average Australian household spent AUD 1,099 per annum on healthcare consultations (including medical 

and allied health appointments) in 2014 (Callander, Fox, & Lindsay, 2019). Across the six-week cost diary, 

expenditure on healthcare professionals by study participants averaged over half this annual figure at AUD 

608. Albeit within a small sample, our results demonstrate that high healthcare costs and financial distress 

represent concurrent challenges to navigate for individuals with arthritis.  

There was a small positive correlation between increasing age and arthritis-related OOP costs in this study. 

These findings complement existing Australian data, which broadly report higher OOP costs with older 

age (Carpenter, Islam, Yen, & McRae, 2015; Islam, Yen, Valderas, & McRae, 2014). Figures from the 2009-

2010 Household Expenditure Survey demonstrate variation in the type of healthcare spending. Whilst older 

households (defined as age >65 years) spent more on medications than households aged <65 years (mean 

AUD 1,563 versus mean AUD 764 per annum), younger households spent more on health practitioner 

fees, for example, GP and specialist fees (mean AUD 1,054 versus mean AUD 753 per annum) (Yusuf & 

Leeder, 2013). Despite our small sample, we observed a modest relationship between age and higher OOP 

costs, but with considerable variation in the type of healthcare spending between participants.  

4.1 Strengths and Limitations  

This study has used a purpose-designed methodological approach to quantify OOP costs for individuals 

with arthritis. Based on qualitative research insights, we carefully developed the cost diary to focus on 

categories of expenditure most relevant to people with arthritis. Our sample included people with a range 

of arthritis conditions and incorporated those living in metropolitan, regional and rural areas given potential 

differences in access to care by residential location.  

We also acknowledge the research limitations. Our sample was small, and we acknowledge that the reported 

costs are unlikely to be representative of all individuals with arthritis. In this context, our research should 

be considered exploratory and could be used to inform a larger, population-based evaluation. Two thirds 

of our sample were university-educated, so they may have higher levels of disposable income to spend on 
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healthcare and may also have greater health literacy regarding arthritis interventions. A third of participants 

presented with comorbid arthritis diagnoses, which is likely to increase disability and healthcare costs. 

However, we maintain that our study provides an important snapshot of contemporary arthritis-related 

costs, highlighting the substantial financial burden and associated financial distress. All study participants 

were female and had IA. Although IA is more common amongst women, costs may differ for males living 

with arthritis and among people living with osteoarthritis where medicines (largely used to manage pain) 

are less expensive and hematologic monitoring is not usually required. It was not intended to analyse the 

costs data according to type of arthritis. Pregnant women were not included in the study, given likely costs 

associated with pregnancy and childbirth. We did not have access to data on private health insurance 

membership or disability benefits, although all participants had access to the universal Medicare system. 

Finally, we chose to cease data collection at the onset of the COVID-19 pandemic given the sudden shift 

to telehealth appointments, potential medication shortages, and reduced access to non-COVID-related care. 

 

5. Conclusion 

This study has quantified the personal financial costs borne by a sample of working-age adults living with 

arthritis. Our findings provide evidence that demonstrates the significant financial burden imposed by 

arthritis-related medical and allied health consultations and medications and supplements. At the same time, 

our results highlight the great variability in OOP costs, with some patients incurring high costs for 

alternative and complementary therapies that do not have a strong evidence base. Concerningly, perceived 

financial distress was high among our sample and this was consistent with the costs data. These results 

enable us to better understand arthritis-related financial expenditure and can be used to raise awareness of 

the broader financial impacts of arthritis across the lifespan. 
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CHAPTER 8: SOCIAL MEDIA STUDY – TWITTER RESULTS 

This chapter comprises the published results of the Twitter study.  The Twitter study was 

incorporated into the PhD at the onset of the COVID-19 pandemic as a supplementary study, due 

to the necessary cessation of recruitment into the cost diary study.  Given the research pivot, this 

study does not explicitly address the overarching aim and objectives of this PhD; however, it 

provides novel information about topics of importance to people with arthritis during the 

pandemic and provide insights into how social media might be used to support arthritis-related 

research and healthcare delivery.  This is discussed in more detail in Chapter 9.  

The author permissions policy for this open access journal (Journal of Medical Internet Research) 

states that all articles may be reproduced in any medium and with unrestricted use and distribution.   

The full citation for the published manuscript is provided below: 

Berkovic D, Ackerman IN, Briggs AM, Ayton D. Tweets by People With Arthritis During the 

COVID-19 Pandemic: Content and Sentiment Analysis. J Med Internet Res. 2020;22(12):e24550. 

doi: 10.2196/24550 
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CHAPTER 9: DISCUSSION, RECOMMENDATIONS, AND FUTURE 

DIRECTIONS 

9.1 Overview 

Arthritis is one of the leading causes of disability worldwide (2). In Australia alone, it affects over 

3.5 million individuals (19).  Concerningly, the prevalence of arthritis is growing amongst younger, 

working-age adults: osteoarthritis diagnoses are increasing amongst people aged under 50 years 

(50), and inflammatory arthritis remains the most prevalent form of arthritis in working-age 

individuals (6).  At the personal level, the impacts of arthritis are profound and include physical 

and psychological symptom burden (21), reduced work productivity and/or work loss (10), and 

lowered income and retirement wealth (15).  The societal and health system impacts of arthritis in 

working-age populations in Australia are also substantial, relating to healthcare costs and a loss of 

national income and taxation revenue (1, 18).  

The majority of existing arthritis-related research focuses on older adult populations due to the 

relatively higher prevalence of osteoarthritis in older adults.  Whilst there is research involving 

working-age populations (given that inflammatory arthritis is most frequently diagnosed in adults 

under 50 years of age), these study samples often include older adults too, and so it has been 

challenging to elicit the specific issues relating working-age individuals.  To address this knowledge 

gap, Australia’s NSAPA recommends the inclusion of working-age cohorts in research, to better 

understand and raise awareness of applicable issues (206). 

Current evidence suggests that the work-related impacts of arthritis, and the personal financial 

burden of living with arthritis, are the two primary issues pertinent to younger individuals living 

with the disease.  Yet at this stage, little research has examined the influence of arthritis on people’s 

career choices, early work experiences, or career progression.  The personal financial burden of 

living with arthritis also remains unquantified, despite evidence of high OOP costs for people 

living with chronic health conditions, even within Australia’s publicly funded healthcare system 

(273).  By comprehensively investigating these specific issues of concern, this PhD has provided 

new information pertaining to working-age adults with arthritis that will be of value to clinicians, 

health policymakers, third-party worker support schemes and workplaces, and can inform person-

centred care. 

This chapter draws together the key findings from this thesis, together with an overview of the 

strengths and limitations of the research.  The clinical and policy implications are also presented, 
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with particular emphasis on avenues for translation into routine clinical care and workplace policy 

for people with arthritis.  The work and financial-related recommendations developed from this 

research are described, and recommendations for future research to build on these findings are 

presented.  
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9.2 Key Findings Mapped to Thesis Objectives 

A summary of the PhD objectives, corresponding studies and the key findings are outlined in 

Table 3.  This summary includes the supplementary social media study (Chapter 8) which was 

introduced into the PhD at of the start of the COVID-19 pandemic in March 2020.  The third 

objective of the PhD – to develop evidence-informed recommendations – is addressed later in this 

chapter (Section 9.3).  
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Table 3: Summary of thesis objectives, studies, and key findings 

Objective Study  Key Findings 

To examine the work 

impacts of arthritis for 

younger, working-age 

adults 

 

A systematic review to identify, 

appraise, and synthesise evidence on 

work-related outcomes experienced 

by adults with arthritis aged 16-50 

years.  

 

Chapter 2 

• Moderate-to-high quality evidence indicates that arthritis in younger and middle-aged 

adults is associated with work limitations and a higher prevalence of work disability, 

compared with populations without arthritis. 

• The magnitude of arthritis-related work impacts appears to increase with age. 

• Three barriers to work participation associated with arthritis were identified: 1) 

incapacity to work, 2) lack of workplace support, and 3) discord with colleagues. 

• Four enablers to work participation associated with arthritis were identified: 1) 

motivation to work, 2) managerial and collegiate support, 3) flexible working 

arrangements, and 4) understanding of legislation and workplace antidiscrimination 

policies.  

Qualitative study based on 

interviews with 21 adults aged 18-50 

years with a range of arthritis 

conditions. 

 

Chapter 5 

• Participants perceived that living with arthritis precluded them from certain career 

choices, such as those that involved manual tasks.  

• In some cases, participants were forced to leave their chosen profession at an early 

age, switching from roles involving activity and movement to more sedentary jobs.  

• Participants voiced concern about the impacts of arthritis on their workplace 

environment, employers and colleagues, specifically citing anxiety around asking for 

ergonomic modifications. 

• The possible litigation risks relating to employing an individual at higher risk of 

workplace injury were of concern to participants. 
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• Upon gaining employment, participants were concerned about disclosing their 

condition for fear of judgement from managers and colleagues. 

• Participants reported that physical symptoms of pain and fatigue reduced their 

productivity within their role. 

• Participants described the benefits of working part-time to rest their body, but that 

the frequent use of sick leave was challenging. 

To determine the personal 

financial burden of 

arthritis on younger, 

working-age adults. 

Qualitative study based on 

interviews with 21 adults aged 18-50 

years (same study and participants 

as the qualitative study mentioned 

above) with a range of arthritis 

conditions. 

 

Chapter 6 

• Participants reported that their OOP costs associated with arthritis-related medical 

expenses were distressing and that the greatest expenditure incurred was for 

consultations with rheumatologists.  

• Some participants expressed surprise at their inability to work from a young age, 

resulting in earning less money across the lifespan, which was compounded by high 

fees when needing to make accommodations for living with arthritis, for example, 

paying for petrol due to an inability to be physically comfortable on public transport. 

• Participants explained that private health insurance was one of their largest expenses, 

and expressed frustration at the higher costs of other types of insurance (for example, 

travel and life insurance) due to having a pre-existing condition. 

• Participants voiced distress about the broader financial impacts of arthritis on their 

families: younger participants described living with their parents for longer than 

anticipated to save money, whereas parents with arthritis were frustrated that fees 

relating to arthritis took precedence over taking a family holiday or paying for private 

school fees for their children. 
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Exploratory cost diary study 

involving 16 adults aged 18-50 years 

with a range of inflammatory 

arthritis conditions. 

 

Chapter 7 

• All participants reported OOP expenditure related to arthritis, with the cohort 

spending AUD 15,272 in total across the six-week study period. The median per-

person expenditure was AUD 1,635 across the six-week study period. 

• Median per-person expenditure was highest for medical appointments (AUD 197) 

and allied health appointments (AUD 190), and lowest for symptom/pain self-

management items (median AUD 120) across the six week period.  

• Financial distress was high (median 70% across the study period), and there was a 

modest positive relationship between higher OOP costs and financial distress 

(rs=0.3). 

To identify topics of 

importance for individuals 

with arthritis during the 

COVID-19 pandemic and 

to explore the emotional 

context of arthritis-

relevant tweets. 

A social media study, where publicly 

available tweets posted in English 

and with hashtag combinations 

related to arthritis and COVID-19 

were extracted retrospectively from 

Twitter. 

 

Chapter 8 

• People tweeted about difficulties accessing hydroxychloroquine after it had been 

publically touted as a cure for COVID-19, despite not being supported by research 

evidence.  

• Personal stories were a prominent feature in people’s tweets, containing anecdotes 

of managing arthritis symptoms whilst being confined to their homes, as well as 

exacerbations of pain and reduced dexterity whilst being isolated.  

• The majority of tweets contained negative sentiment, demonstrating the impact that 

the pandemic (and subsequently rescheduled medical appointments, barriers to 

accessing non-COVID related care, and arthritis flares) had on their physical and 

psychological health. 
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9.2.1 Work-Related Impacts 

The qualitative findings from this research program indicate that working-age adults with arthritis 

start to experience work-related challenges even before their careers begin (274).  For example, 

many described avoiding certain roles due to arthritis symptoms, and instead, they entered a 

profession that was suited to their physical capabilities rather than being aligned with their interests.  

This phenomenon was recently described amongst adolescents aged 15-17 years with juvenile 

idiopathic arthritis, who stated that they abandoned their goal to become a physical education 

teacher, or to join the military, based on physical juvenile idiopathic arthritis symptoms (275).  

Similarly, young adults in the UK with arthritis have voiced feelings of pressure and anxiety 

associated with the realisation that they had to choose a career not just based on personal 

preference, but so too based on their physical limitations (210).  

Some of the participants from this research did not consider their arthritis when choosing their 

profession, however, those participants employed in jobs involving repetitive dextrous hand 

movements, or lengthy periods of standing, expressed surprise and concern at how early they were 

forced to change careers based on their symptom progression (274).  Young adults aged 16-30 

years with juvenile idiopathic arthritis in the UK have expressed a similar sentiment, explaining 

that they had to cease their university degree as partway through it became evident that their 

arthritis symptoms were not conducive to their chosen profession (276).  Research amongst people 

with osteoarthritis or rheumatoid arthritis in Canada also found that younger adults were more 

likely to report necessary changes to their work (214).  Changing jobs due to rheumatoid arthritis 

is strongly associated with anxiety and depression in older adults (mean age 57 years), highlighting 

the impact of mental health on workplace outcomes (277).  It is therefore pertinent to ensure that 

younger adults with arthritis who need to change career direction are provided with adequate 

support to minimise the psychological impacts. This also holds relevance for people with arthritis 

and return-to-work (RTW) support after an exacerbation of arthritis symptoms, where 

occupational rehabilitation providers and insurance schemes need to consider the mental health 

status of individuals in planning RTW options (278), particularly if new employment circumstances 

are being considered.  In particular, they should be aware of The Workplace Injury Rehabilitation 

and Compensation Amendment (Provisional Payments Act), due to come into effect in the 

Workplace Injury Rehabilitation and Compensation Act 2013 and the Accident Compensation Act 

1985 on 1 July 2021, which provides 13 weeks of payments to Victorian workers for mental injury 

(279). 
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Within a workplace, managers and fellow employees represent two potential sources of support. 

However, a common theme throughout our interviews was that participants did not want to 

disclose their arthritis to their workplace manager for fear of being judged, treated differently, or 

demoted (274).  Similar sentiments were also identified in a separate study of adults working with 

chronic musculoskeletal pain, demonstrating the consistency of these findings across qualitative 

studies (280).  Yet, to the surprise of most participants in the qualitative study presented in this 

thesis, when they did reveal their disease, it was met with understanding and support.  Preliminary 

research into self-disclosure of arthritis at work suggests that it is positively associated with 

perceived managerial and co-worker support (218), as well as facilitating access to the required 

ergonomic modifications for productive working (281).  While experiences will likely vary 

depending on industry, raising employer awareness about chronic conditions such as arthritis may 

be relevant for safe, inclusive workplaces and to mitigate discrimination (282).  Importantly, 

research has found that not only does disease disclosure aid productivity, but that the opposite – 

a lack of disclosure and communication – may incorrectly interpret physical symptom burden from 

the perspective of managers to be perceived as poor job performance, culminating in job 

termination (283).   

Much of the existing research relating to work impacts of arthritis focus on quantitative measures 

of productivity (for example, absenteeism, presenteeism and hours worked).  The participants in 

this research provided contextual detail for these earlier findings by describing issues around 

reduced productivity due to physical pain and fatigue, and the need to reduce work hours to 

maintain a healthy work-life balance (274).  This qualitative study is the first to characterise a broad 

continuum of arthritis-related work issues, from pre-career decision-making through to early 

retirement or exit from the workforce due to arthritis.  Considering the prevalence of arthritis in 

working populations, these findings indicate that many younger and middle-aged workers may be 

unfulfilled in their careers, with potential for workplace and workforce dissatisfaction at scale.  

These findings can be used to raise awareness of key issues relevant to younger and middle-aged 

people with arthritis in the workforce, and specifically to educate employers, colleagues (and also 

clinicians) about the wide-ranging impacts of arthritis beyond pain and stiffness, in particular, the 

need for consideration of the mental health sequelae.  

In addition to workplace impacts, people with arthritis commonly participate in informal and 

unpaid work, for example, providing care to dependent children or parents (284).  Our systematic 

review revealed that work participation (although heterogeneous in the literature in both definition 

and assessment) is seldom measured beyond paid employment (10).  This is important for low and 
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middle-income countries in particular, where informal care and work is more common, and the 

burden of arthritis is less well quantified (17, 285).  Yet, where work limitations were measured, 

the impact of arthritis-related work productivity loss became clear, highlighting opportunities for 

early intervention to optimise productivity and keep people with arthritis in productive 

employment (286).  Of note, there is currently no standardised method of reporting how people 

work within existing measures (287), which creates challenges in defining the concept and 

parameters of work. For example, the systematic review found that work was measured through 

various scales (the Workplace Activity Limitations Scale, the Work Productivity Activity 

Impairment questionnaire, the 5-item Career Satisfaction Scale, and various other bespoke 

indicators, such as the number of workdays missed in the past six months) (10).  Further, existing 

multi-dimensional osteoarthritis instruments (for example, the Western Ontario and McMaster 

Universities Osteoarthritis Index (WOMAC) (288), Hip Disability and Osteoarthritis Outcome 

Score (HOOS) (289), and Knee Injury and Osteoarthritis Outcome Score (KOOS) (290)) that are 

frequently used in practice do not contain any work-related items or sub-scales. 

Considering the varied types of possible work within the development of new patient-reported 

outcome measures – from providing unpaid and/or informal care through to full-time, paid work 

– will enable the breadth of work undertaken by people living with arthritis and the corresponding 

arthritis-related work impacts to be more fully quantified. 

 

9.2.2 Financial-Related Impacts 

The qualitative findings from this thesis also indicate that working-age adults experience a 

spectrum of arthritis-related financial impacts.  These include medical and allied health expenses, 

the cost of paying for assistance with ADLs or household maintenance (for example, employing a 

gardener or cleaner), and the financial burden of paying for private health insurance to improve 

access to healthcare (209).  Given lower work participation rates are associated with lower financial 

resources (291), it is perhaps unsurprising that individuals with arthritis face broad personal 

economic challenges.  By using a mixed-methods approach to better understand the scope and 

nature of these fiscal challenges, our findings provide a starting point for identifying the specific 

concerns of younger, working-age adults with arthritis, beyond the physical impacts, and 

rationalises the need for larger, population-based evaluation to enhance generalisability and 

confirm validity.  
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In Australia, two studies (conducted in 2015 and 2016, respectively) have previously examined if 

arthritis is related to poverty.  The first study used an existing dataset of adults with arthritis aged 

45-64 years and found that people employed full time, part time, or not in the labour force for 

reasons other than ill health were significantly less likely to fall into poverty than people with 

arthritis who were not working due to the condition (291).  The second study used an existing 

dataset involving adults aged over 21 years with arthritis and found that the likelihood of falling 

into income poverty was significantly higher for men and women with arthritis compared to the 

population without arthritis (16).  Research from low and middle-income countries showed similar 

results: one quarter of Bangladeshi adults (mean age 41 years) with musculoskeletal conditions had 

a history of work loss (292).  

While intuitive, this PhD research has generated contemporary evidence that arthritis-related 

financial strain does not solely affect the individual living with the disease, but that the financial 

impacts also extend to their family.  For example, participants in our qualitative sample described 

far-reaching monetary implications of being unable to repay their mortgage on time and the need 

to sacrifice family holidays in order to prioritise healthcare expenditure (209).  Within our small 

quantitative sample and across the six week study period, participants reported median OOP costs 

of AUD 608 for medical specialist and allied health appointments combined, which is over half 

the annual average Australian household expenditure on the same healthcare consultations (293).  

Our research is the first to use qualitative methods to give voice to people with arthritis 

experiencing financial distress, with relevance for mental health and ongoing costs across the 

lifespan.  

Indeed, it is important to remember that arthritis is a lifelong illness and that those living with the 

disease will bear ongoing healthcare costs as they age.  Although living with arthritis is a known 

risk factor for poverty, few studies have quantified the OOP costs borne by individuals living with 

arthritis, which is what the exploratory quantitative study sought to address (294).  Through the 

cost diaries, we found that the median per-person expenditure across the six-week study period 

was in excess of AUD 1,500, with the highest per-person expenditure attributed to medical 

expenses and allied health appointments.  Each participant reported expenditure on medications 

and supplements.  Levels of financial distress were also high and were related to higher OOP costs, 

aligning with our qualitative findings around perceived financial burden.  Yet as described in 

Chapter 7, only 10% of variance in financial distress was explained by age.  This suggests that other 

factors are important in explaining financial distress, which holds relevance for future research. 
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The Australian Medicare system subsidises a larger portion of medical specialist fees than other 

health services (for example, allied health, natural therapies), and so it is concerning that people 

with arthritis still incur high OOP costs for such appointments.  Recently, rheumatology was found 

to be one of the top three most expensive medical specialties for patient-borne costs in Australia, 

with a median OOP consultation cost of AUD 111.70 per appointment (295).  This has potential 

ramifications on health outcomes too, particularly for inflammatory arthritis when disease activity 

is not well controlled: in Australia, 50% of men and women aged 25-44 years report delaying or 

avoiding medical specialist appointments due to high costs (296).  Similarly, despite extensive 

Medicare subsidies for DMARDs and biologic DMARDs (297), nearly seven percent of 

Australians report delaying or avoiding filling a prescription due to the cost (298). 

 
9.2.2.1 Using Qualitative Methods to Understand Financial Impact 

To the best of our knowledge, this PhD is the first to specifically explore the financial impacts of 

living with arthritis through qualitative methods, providing a unique personal narrative and ‘patient 

voice’.  One other study analysed open-text responses concerning the economic challenges of 

living with inflammatory conditions, although data were collected through quantitative survey 

means (299).  The following quote from one of the current study participants highlights the 

profound financial strain experienced by younger people with arthritis: 

 
“I cannot afford to eat a good diet, and pay for my medications, treatments, 

supplements, and pay my bills on what I get from disability and the small amount 

I am allowed to earn. I have to choose to eat well or take the medications. I can’t 

afford both. Without both, I cannot manage my disease well” (Female, age 35-44 

years with Systemic Lupus Erythematosus).  

 

Within arthritis research, qualitative methods are increasingly being used to understand and convey 

lived experiences, and to identify issues that can be addressed within routine clinical care.  A recent 

overview of research in rheumatology highlighted the novel contributions of qualitative research 

and called for further qualitative research in the field to understand the psychosocial effects of the 

disease (226).  There is also growing evidence supporting the benefits of qualitative research to 

support policy-making (300).  The importance of understanding the financial burden of living with 

arthritis is highlighted in Australia’s NSAPA, which sought to include pertinent quotes from 

community members living with arthritis describing their financial experiences (206): 
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 “I am 32. Due to my condition, I can only work part time. I am limited by my pain 

and my medical appointments and tests. My physical pain I can cope with, but the 

shame and isolation from my financial hardship is debilitating”.  

“Last year I spent over $6,500 [AUD] on medication alone!!! This doesn’t take into 

account the many doctor visits, physiotherapy, podiatry, and specialised exercise 

programs that I require”.  

 

9.2.3 COVID-19 Impacts 

The ongoing COVID-19 pandemic poses global challenges for many individuals, but especially 

for people living with chronic health conditions.  The PhD program pivoted during the pandemic 

to examine contemporary topics of concern for people with arthritis on social media, especially 

with regard to reduced opportunity for face-to-face healthcare consultations and potential 

medication shortages.  The Twitter analysis found that people with arthritis faced numerous 

challenges during COVID-19, including difficulties accessing medication (particularly for those 

prescribed Hydroxychloroquine), managing physical and emotional challenges associated with 

isolation (including reduced dexterity and lack of in-person family support), and challenges 

accessing face-to-face healthcare, or receiving sufficient care via telehealth.  Individuals used 

Twitter as a medium to connect with and seek support from peers with arthritis, with several tweets 

containing discussion of arthritis-related symptoms and sharing of potentially relevant information, 

including links to clinicians’ tweets, potentially helpful resources, or their own advice (301).  Whilst 

other researchers have also used Twitter data during COVID-19 to gauge the needs of people with 

arthritis (302), their focus was on one hashtag and only described the prevalence of Twitter content.  

The Twitter study presented in this thesis is a worthwhile addition to this emerging literature as it 

focused on multiple arthritis-related and COVID-19-related hashtags, and utilised multiple data 

analysis techniques to promote rigour.  

The Twitter study presented in this thesis contributes detailed information by describing people’s 

COVID-19 related experiences via sentiment analysis. Sentiment analysis enables an examination 

of written words for positive and/or negative emotion (303).  When applied to social media 

research, it facilitates interpretation of contextual information about patient experience from a 

person-centred perspective, and lends credibility to social media data that critics suggest may be 

curated and not reflective of reality (304). 
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As the COVID-19 pandemic hit in early 2020, researchers sought novel means of collecting 

patient-reported experience and outcomes data (305).  Twitter quickly became the starting point 

for rapid mobilisation of the international rheumatology community to address key knowledge 

gaps relevant to people with rheumatic diseases.  This initiative was named the COVID-19 Global 

Rheumatology Alliance (306), and shortly after its advertisement on Twitter, the alliance evolved 

into an international collaboration of rheumatology providers, researchers, and patients, to collect 

data about patient experience during the COVID-19 pandemic, to address knowledge gaps 

relevant to people with rheumatic disease, and to disseminate resources to patients (307). 

Demonstrating its reach, the Global Rheumatology Alliance has registered 13,581 individuals into 

their patient experience survey and published over 20 peer-reviewed journal articles (308).  From 

the results of this thesis and in view of the role that social media has played during the pandemic, 

it is evident that the Twitter platform is an important source of person-centred data relating to 

arthritis.  Social media can be used to collect meaningful data from hard-to-access and/or 

vulnerable populations, and to disseminate reputable information in a streamlined and timely 

manner. 
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9.3 Clinical Implications 

A major finding of this research program was that working-age adults experience profound work 

and financial impacts relating to their arthritis.  However, given the traditional focus on pain and 

other physical symptoms in arthritis care, these two concepts are rarely considered within routine 

clinical care.  The research presented in this thesis demonstrates that both concepts have clear 

clinical impact when people are in roles that exacerbate symptoms and cannot afford access to 

care, especially disease-modifying therapies.  

It is important to note that the NICE osteoarthritis guidelines (29) and the Victorian Model of 

Care for Osteoarthritis (309) do recommend consideration of work by health practitioners. Yet 

Australia’s most recent National Strategic Framework for Chronic Conditions (which advocates 

for person-centred approaches and seeks to provide tailored care to people with chronic 

conditions) does not explicitly consider work or personal economic factors within the model (310).  

To provide holistic care, it is recommended that clinicians (for example, rheumatologists, GPs, 

and allied health professionals) incorporate the consideration of work and financial impacts into 

routine clinical care for people of working-age with arthritis.  It is also imperative to ensure that 

clinicians are aware of, and can initiate, appropriate referral pathways and/or processes to ensure 

that those presenting with work and financial-related distress receive appropriate support and 

assistance to best address these concerns.  A suggested pathway for enhanced support is depicted 

in Figure 6: 
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Patient with IA or OA presenting to health 
professional for appointment 

Patient displays no signs of 
work limitations or financial 

distress  

Continue with routine clinical 
care and review as appropriate  

Recommendations for how health professionals can incorporate patients’ 
work and financial-related concerns (1-4 work, 5-7 financial): 

1. Physical symptoms should be managed with work implications in mind, in 
particular aligning desired or necessary work tasks with targets for functional 
capacity.  

2. Clinicians should provide their patients with appropriate resources, for 
example, in Australia - Arthritis Australia’s guide for young adults living with 
arthritis.  

3. Patients should be referred to appropriate services to assist with work-related 
needs, for example, careers counsellor, occupational therapist, occupational 
physician or occupational health physiotherapist.  

4. Clinicians could direct patients to where they can learn about their rights 
regarding workplace accommodations, additional sick leave, etc.  

5. Clinicians should consider their patients’ level of financial distress before 
prescribing expensive treatments and engage in shared decision-making 
about treatment options and costs.  

6. Patients’ limited financial resources should be directed to high-value, 
evidence-based interventions for arthritis. 

7. Maintain continuous discussion around financial concerns as part of shared 
decision-making. 

Traditional provision of routine clinical care: 
 
1. Collection of patient history (including 

physical symptoms, severity and duration of 
symptoms), sometimes collected via a general 
health and/or disease-specific PROM. 

2. General health and joint-specific physical 
examination 

3. Assessment of psychosocial health 
4. Request for blood tests for IA (for example, 

CRP, rheumatoid factor, genetic markers) and 
relevant imaging as indicated within clinical 
guidelines. 

5. Initiation of preliminary treatment plan 
(including pharmacologic and non-
pharmacologic therapies) based on presenting 
signs and symptoms. 
 

Suggested additional inclusions: 

1. Discussion of the impact of arthritis on ability to 
work. 

2. Baseline administration of a single-item work 
impact scale/tool. 

3. If single-item scale indicates substantial impact, 
go on to administer a validated work productivity 
tool, for example, the Workplace Activity 
Limitations Scale. 

4. Discussion of potential financial concerns relating 
to arthritis.  

5. Consideration of financial distress as this pertains 
to current and future healthcare costs. 

If there are indicators of work limitations or financial distress  

Figure 6: Suggested Pathway for Considering Arthritis-related Work and Financial issues within Routine Care 
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With employment, it is recommended that researchers work towards developing a universal 

definition of work.  There is currently no gold standard for defining ‘work’, which creates 

challenges in providing advice to patients and in making recommendations regarding workplace 

practice and policy.  A comprehensive definition of work should account for all types of work, 

from informal/unpaid caregiving (for example, raising children, caring for dependents) to full-time, 

paid employment.  Given the high prevalence of arthritis in the working-age population, educating 

workplaces (in particular, workplace managers) on what arthritis is, and how to support employees 

with arthritis is recommended.  Two randomised controlled trials have studied the effects of 

educating workplace employers as an intervention, and found that it improves work ability in 

populations with lower back pain (311, 312).  This type of intervention may also aid disease 

disclosure in the workplace, which supports individuals with arthritis to access ergonomic 

modifications where needed, and in turn promotes productive working which is of benefit to both 

the individual and workplace.   

Finally, the Twitter study presented in this thesis demonstrated strong user engagement with the 

social media application and highlights how people with arthritis are using Twitter as a 

communication medium during COVID-19.  Given that information dissemination in medicine is 

traditionally slow (for example, taking several years to develop new treatment guidelines), clinicians 

could use Twitter in a professional context to engage with people with arthritis, establish a 

professional online presence, and to enhance collaborative work between patients and clinicians. 

Younger rheumatologists (age 30-39 years) already use social media for sourcing information (313); 

we recommend that widespread Twitter use in the clinical setting provides a dynamic channel for 

medical education and interactive learning.     

In summary, the following clinical recommendations are derived from the outcomes of this 

research program: 

1. Incorporation of work-related and financial-related concerns into routine clinical care, 

including discussion of how physical and psychological symptoms impact on patients’ 

functional capacity at work.  Pre-emptively raise potential issues as part of routine dialogue 

and shared decision-making as this may alert clinicians and patients alike to applicable issues 

for early intervention.  Administration of validated work productivity and disease-related 

financial distress scales based on dialogue and/or a single-item scale (mindful of competing 

clinical priorities and time restrictions) to provide baseline assessment and monitor changes 

over time.   
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2. Only recommending or using high-value care interventions, so that patients’ limited 

financial resources are directed towards evidence-based treatments, with the highest likelihood 

of achieving health or quality of life gains in a cost effective way.  

3. Development of appropriate care and referral pathways relating to work and financial 

concerns: healthcare practitioners should respond to their patients’ concerns by being aware 

of various referral and services options for patients.  For example, a careers counsellor for a 

patient needing to transition into a different job based on physical symptom burden, or 

available services (including psychology services and online/telephone-based support options) 

to assist with managing perceived financial distress.  Specifically, it may be valuable to develop 

referral pathways between rheumatologists and occupational physicians, or occupational 

physiotherapists, who are highly trained in this regard. Consumer advocacy organisations could 

add this information into their clinician and consumer-facing educational materials, or an 

occupational rehabilitation provider or insurer could provide new employment seeking or 

retaining services for RTW in compensation schemes. 

4. Maximise participation in productive work by tailoring treatment to improve patients’ 

work capacity, as well as providing arthritis education to workplaces, employers and/or 

employees.  

It is hoped that these recommendations – anticipated to be distributed through local advocacy 

agencies such as Musculoskeletal Australia – may improve the QoL of life of working-age 

Australians with arthritis, with implications for facilitating productive working careers and 

enhancing access to affordable healthcare.  Given the large and growing proportion of people in 

the workplace with arthritis, it is expected that maximising work and financial health will provide 

downstream benefits not only to the individual, but also to workplaces and the broader economy. 
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9.4 Strengths and Limitations of this Research 

The research presented in this thesis has methodological strengths and limitations.  Although these 

have been described in detail in earlier chapters, an overview of the major strengths and limitations 

of this PhD program is provided here. 

The research program presented in this thesis was borne out of lived experience with inflammatory 

arthritis and aligns with the highest level of community involvement in research, as it is both 

consumer initiated and led (described in Chapter 4).  This type of research has proven beneficial 

in advancing patient advocacy efforts in musculoskeletal research (314) and complements a 

‘priority setting’ approach, which is designed to involve patients and community members in 

setting research priorities (315).  It is advantageous to conduct studies through the lens of an 

‘insider’, as it allows for a potentially shared understanding of participants’ lived experiences.  In 

turn, this builds a credible relationship between the researcher and participants, facilitating in-

depth data collection and detailed responses to interview questions.  Overall, this contributed to 

achieving the qualitative research aims by promoting open and transparent storytelling from 

participants.  Involving consumers and community members in research is also an important step 

towards producing meaningful research outcomes for those living with arthritis (316), as evidenced 

by the clinical recommendations informed by this research.  

For the qualitative study, the use of broad inclusion criteria and recruitment strategies generated a 

sample that was varied across age and disease characteristics, to better reflect the demographics of 

the wider Australian population with arthritis.  A purposive sampling frame was employed to 

recruit a wide-ranging study sample across disease type (38% rheumatoid arthritis, 10% ankylosing 

spondylitis, 10% osteoarthritis, amongst other diagnostic categories), sex (90% female), and 

employment status (68% in full-time and part-time/casual paid work, 14% unable to work due to 

arthritis, amongst other employment categories). Although qualitative research does not seek to 

achieve generalisable outcomes, the rigorous sampling and recruitment techniques used have 

generated a diverse study sample. Finally, using the WHO ICF to guide the qualitative component 

of this thesis is beneficial as it extends beyond the biomedical model of health to document work 

participation impacts across a range of constructs; however, it is acknowledged that the WHO ICF 

may not capture all arthritis-related work impacts in contemporary society, including issues relating 

to the gig economy, and vulnerable workers.  

One of the major strengths of this research is its novelty.  This thesis contains the first qualitative 

study to assess the personal financial burden of living with arthritis, as well as the first study in 
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nearly two decades to attempt to quantify arthritis-related OOP expenditure in Australia.  The 

qualitative data provide important insight into the contemporary financial concerns and distress 

expressed by working-age patient groups, whereas the cost diary demonstrates that high OOP fees 

for medical and allied health appointments and medications and supplements, contribute to 

financial distress.  Combined, this mixed-methods research enables us to better understand the 

pertinent issue of personal economic circumstances of working-age adults with arthritis.  

Still, this research is not without its limitations.  Whilst insider research can prove advantageous in 

many respects, potential disadvantages can include compromised researcher objectivity and 

professionalism, and participant misunderstanding of a researcher’s capacity to provide health 

advice.  To mitigate this risk, a bracketing exercise was undertaken (Appendix F), which involved 

actively identifying and examining preconceptions about other people’s experiences of living with 

arthritis, and ensuring that these did not influence the research process.  As a result, the research 

aims were exploratory and hypothesis generating. 

There were some limitations associated with participant recruitment. Whilst both sexes were 

eligible to participate in our research, only two of the 21 interview participants were male, and all 

cost diary participants were female.  Whilst it was not intended to examine work and financial 

impacts by sex, the recruitment of additional male participants would have allowed their 

experiences to be more fully captured.  This may be relevant for financial distress levels, as some 

research suggests that men with arthritis experience higher levels of reduced income due to 

productivity loss than women (317).  Separate to sex, there was no specific sampling of non-binary 

or other genders.   

There are other limitations relating to the cost diary sample: it was relatively small (n=16), and it 

should be acknowledged that the reported costs are unlikely to be representative of all individuals 

with arthritis.  Given the sample size, substantial variance around the median was expected.  Within 

this sample, there is potential for participant bias, where those with a higher financial burden or 

OOP costs may have been more likely to take part of this research.  Additionally, two-thirds of 

the sample were university-educated, so they may have had higher levels of disposable income and 

greater health literacy regarding available arthritis interventions.  As outlined earlier, data collection 

was ceased for the cost diary study at the onset of the COVID-19 pandemic, precluding a larger 

cohort. 

Finally, results from the Twitter study should be interpreted as representing a small subset of 

people with arthritis, and not all people with the disease.  It is also acknowledged that social media 
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data are often curated, and may not be reflective of the full range of personal experiences.  Whilst 

this is a limitation of social media-based research, sentiment analysis was used to determine the 

emotional tone associated with tweets, lending credibility to the content.  There was only a modest 

sample size of tweets (n=149) potentially due to the search terms used. These terms can be 

validated in another study to determine their specificity, or broadened to increase sensitivity. Lastly, 

the diagnostic category of half the people tweeting was unable to be determined. 
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9.5 Future Research Directions 

In exploring the work and financial-related impacts of arthritis on working-age adults, this research 

has identified several areas that warrant further investigation. 

This research has identified that adults aged 18-50 years can experience a myriad of arthritis-

attributable workplace and financial challenges.  However, it was beyond the scope of this research 

to examine differences across demographic factors, for example, gender, arthritis type, or work 

type.  In particular, few males participated in this research, and this is an important area for future 

research, as less is known about the experiences of men with arthritis (318).  For example, case 

reports identify that men with musculoskeletal conditions may experience higher levels of chronic 

pelvic pain than women with musculoskeletal conditions, yet no primary research or systematic 

reviews have investigated this issue (319, 320).  Further qualitative investigations targeting males 

with arthritis will offer insight into males’ perspectives of working with the disease and ensuing 

financial challenges, particularly in situations where men are their family’s primary income earner 

and may experience different social and emotional impacts to women (321).  

In addition to sex, a more nuanced examination of age is required.  Within our sample, the 

interview data found that adults aged closer to 50 years were already considering early retirement 

(274).  The cost diary data also revealed that a 10% of the variances in OOP costs could be 

explained by age (294).  Further, our systematic review showed that the prevalence of arthritis-

related work disability appeared to increase with age (10).  Middle-aged adults, in particular, 

experience arthritis-related work and financial distress, and women (aged over 40 years) 

participating in the recent Seattle Midlife Women’s Health Study identified physical disability due 

to arthritic pain as one of the most challenging mid-life issues (322).  The methods used for this 

PhD could also be applied to capture the patient perspective for other lifelong conditions (for 

example, multiple sclerosis) which are prevalent in working-age populations (323).  Whilst the 

prevalence of arthritis increased with age in Australia, there is a particularly sharp increase in 

arthritis diagnoses in adults aged over 40 years (324).  As a result, further qualitative research 

focusing on middle-age adults is required.  

The cost diary study was exploratory, and could be used as the basis for a larger, population-based 

evaluation of arthritis-attributable OOP costs and related financial distress.  With new knowledge 

that young adults with arthritis experience high OOP costs, a longitudinal study measuring people’s 

costs and financial distress over time (for example, a 12 month period) is warranted.  This may 

enable researchers to discover if certain variables (for example, arthritis type, disease severity,  
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medications and/or health services required, geography, socioeconomic status, level of education, 

etc.) are related to higher OOP cost and levels of financial distress, as age and disease duration did 

not account for a large proportion of the variance in financial distress.  This may support 

researchers and clinicians to identify patients at risk of financial distress, with an opportunity for 

early intervention to best manage this possibility.  

In the modern world, people of all ages are increasingly turning to social media for health 

information and advice.  The most recent statistics show that 91% of adults aged 25-55 years in 

Australia use social media (325).  Complementing this statistic, we found that individuals with 

arthritis sourced a substantial amount of information on Twitter during the COVID-19 pandemic, 

leading to two recommendations for future research: (1) exploring social media as a means of 

delivering rheumatologic information to patients, and (2) using social media as a data collection 

tool for hard to access populations, such as those that don’t engage with the health system.  This 

has the potential to improve arthritis patients’ health-related knowledge and to give voice to those 

who may be less likely to participate in research but whose experiences warrant attention. 

Clinicians are expected to treat their patients in a thorough yet timely manner, leaving many feeling 

time-poor throughout their day.  Therefore, it is perhaps unfeasible to expect clinicians to add a 

work outcomes measure to their existing patient-reported outcome measure (PROM) batteries or 

other clinical assessment procedures. In consideration of likely time pressures, it is recommended 

that a single item measure of work impact (for example, presenteeism) be developed, validated, 

and embedded into routine care, which is both time efficient yet captures the patient perspective. 

For research purposes, a core minimum set of outcome measures that focus on issues specific to 

younger and middle-aged adults, for example, the impact of arthritis on career trajectory and/or 

career disruption, is more likely to capture the needs of this population than existing generic 

PROMs.  Work-focused regulatory bodies (for example, WorkSafe Australia) are also likely to have 

an interest in people’s capacity to maintain work and/or RTW after injury on a background of 

arthritis, and this item can contribute to collecting this type of data moving forward.     

Finally, the research presented in this thesis was intended to be person-centred: from the 

conceptualisation of the project through lived experience and insider research, through to data 

collection via qualitative and quantitative methods, and the use of participant quotes and self-

reported costs to report the findings.  Whilst the patient perspective is paramount, an area of 

research that warrants further investigation is clinicians’ perspectives of their patients’ concerns. 

The relationship between patients and clinicians in the healthcare setting has evolved through 

advocacy for patient-centred care, where the emphasis is now on the clinician providing advice 
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and treatment tailored to the patients’ concerns (326).  As an example, in rheumatology, there is 

evidence that patient and rheumatologist perspectives diverge (327).  Investigating where these 

differences lie has the potential to improve patient satisfaction with their care, and for clinicians 

to provide care that best meets their patients’ expectations.  Overall, both these concepts have 

been shown to improve patient QoL (328, 329). 
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9.6 Research Dissemination 

As acknowledged earlier, the research presented in this thesis was funded through a scholarship 

awarded by Musculoskeletal Australia, a peak consumer organisation working with and advocating 

on behalf of people with arthritis (and other musculoskeletal conditions) in Australia.  Being an 

industry-funded PhD, the ability to translate findings may be increased through this channel.  

Already, the findings have been presented to Musculoskeletal Australia in the form of reports, with 

the potential to disseminate findings and recommendations to their members and aligned partners, 

and to liaise with work-focused organisations.  There is also potential to develop consumer-facing 

educational resources to raise awareness of the work and financial impacts of arthritis and to raise 

awareness in this regard. 

This research has been published (or is currently under review) in international peer-reviewed 

journals. Research findings from this thesis have also been presented at key conferences in 

Australia and Europe (albeit online due to COVID-19). These include, but are not limited to the 

Australian Rheumatology Association in 2019 and 2020; the Australian Physiotherapy Association 

in 2019; the Health Services Research Association of Australia & New Zealand in 2019, and the 

European League Against Rheumatism (now known as the European Alliance of Associations for 

Rheumatology) in 2020.  
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9.7 Conclusion 

Arthritis is prevalent amongst working-age adults, and many living with the disease experience 

substantial work and financial burden sequelae.  These outcomes are detrimental for the individual, 

their families, workplaces, the health system, and the overall economy.  The research presented in 

this thesis provides a comprehensive examination of the work and financial-related experiences of 

working-age adults with osteoarthritis or inflammatory arthritis aged 18-50 years in Australia. 

Using a mixed-methods approach, the qualitative and quantitative findings provide new evidence 

that contributes to a growing body of patient-centred research in the musculoskeletal sphere.  The 

results from this thesis have the potential to raise awareness of the broader personal impacts of 

arthritis and inform positive changes to clinical assessment procedures and healthcare delivery to 

ensure the holistic provision of person-centred care.     
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APPENDICES 

Appendix A: Classification of Rheumatoid Arthritis 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: ACR and EULAR Collaborative Initiative Classification of RA, reproduced from Aletaha et al (35) 
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Appendix B: NICE Recommendations for the Treatment of SpA 
 

Figure 8: NICE recommendations for the treatment of SpA, reproduced from the National Institute for Health and 
Care Excellence (200) 
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Appendix C: Medline Search Strategy Example 
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Figure 9: MEDLINE Search Strategy Example (Supplementary Systematic Review Material) 
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Appendix D: Critical Appraisal Scores 

Table 4: Joanna Briggs Institute Critical Appraisal Scores (Supplementary Systematic Review Material) 

 
 

 

 

Author Year Country Study Design JBI Score (%) 
Ackerman et al (21) 2015 Australia Cross-sectional 100.0 
Bagcivan et al (55) 2015 Turkey Qualitative 60.0 
Baker et al (34) 2009 Canada Cross-sectional 62.5 
Berkovic et al (1) 2019 Australia Qualitative 90.0 
Bieleman et al (48) 2010 Netherlands Cross-sectional 62.5 
Bieleman et al (27) 2013 Netherlands Cohort 45.5 
Boonen et al (33) 2001 Netherlands Cross-sectional 37.5 
Boonen et al (49) 2001 Netherlands Cross-sectional 75.0 
Bukhave et al (41) 2014 Denmark Qualitative 50.0 
Chorus et al (50) 2000 Netherlands Cross-sectional 62.5 
Chorus et al (51) 2001 Netherlands Cross-sectional 87.5 
Chung et al (28) 2006 Finland, USA Cohort 27.2 
Crooks (35) 2007 Canada Qualitative 50.0 
Dadoniene et al 
(47) 

2004 Lithuania Cross-sectional 75.0 

de Hooge et al (44) 2016 Italy Cross-sectional 100.0 
Gonzalez-Lopez et 
al (29) 

2012 Mexico Cohort 27.2 

Hanson et al (56) 2018 UK Qualitative 90.0 
Holland et al (57) 2018 UK Qualitative 80.0 
Hubertsson et al 
(30) 

2012 Sweden Cohort 45.5 

Jain et al (45) 2019 India Qualitative 80.0 
Jetha et al (36) 2015 Canada Cross-sectional 87.5 
Jetha et al (37) 2014 Canada Cross-sectional 75.0 
Jetha et al (38) 2017 Canada Cross-sectional 75.0 
Kaptein et al (40) 2009 Canada Cross-sectional 75.0 
Kristiansen et al 
(42) 

2011 Denmark Qualitative 80.0 

Lempp et al (58) 2006 UK Qualitative 80.0 
Neovius et al (31) 2011 Sweden Cohort 36.0 
Osterholm et al (54) 2013 Sweden Qualitative 80.0 
Pendeke et al (59) 2016 UK Qualitative 70.0 
Primholdt et al (43) 2016 UK Qualitative 80.0 
Sruamsiri et al (46) 2018 Japan Cross-sectional 75.0 
Theis et al (60) 2007 USA Cross-sectional 62.5 
Wallenius et al (53) 2008 Norway Cross-sectional 75.0 
Wallenius et al (52) 2009 Norway Cross-sectional 75.0 
Yelin et al (32) 2009 USA Cohort 27.2 
Zhang et al (39) 2010 Canada Cross-sectional 62.5 
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Appendix E: Results of Low Quality Studies  

Table 5: Results of Low Quality Studies (Supplementary Systematic Review Material) 

Author 
and 

Country 

Study 
Design 

Participants 
aged 16 – 50 

(n) 

% 
Female 

Arthritis 
diagnosis 

Years 
since 

Diagnosis 

Tools used to measure 
work  Results 

Were the study 
results 

compared to the 
general 

population? 

Interpretation of 
Study Results  

       Arthritis-
Related 

Productivity 
Outcomes 

Arthritis-Related 
Participation 

Outcomes 

Other Arthritis-
Related 

Workplace 
Outcomes 

  

Bielemen et 
al  
 
Netherland
s 

Cohort NR NR Hip OA 
Knee OA - 

EARA, LF Researcher-
developed questionnaire: 
Employed participants 
asked about their present 
condition and whether 
they’d like to adapt their 
work 
(tasks/hours/workplace); 
employed participants asked 
if they’d been on sick leave, 
and if so, was this because 
of hip/knee reasons, or 
other. Non-employed 
participants asked the 
reason for not having a job. 

 

LF Participation RR 
(Graduated 
Secondary School) 
Age 45-49 Men 
1.15 (0.23-2.07)* 
Age 45-49 Women 
1.25 (0.77-1.72)* 
LF Participation RR 
(Graduated High 
School) 
Age 45-49 Men 
1.08 (0.13-2.02)* 
Age 45-49 Women 
0.94 (0.24-1.64)* 

 Yes. 

The rate ratio for 
majority of 
subgroups 
equalled, or 
was >1, but did 
not reach levels 
of significance 
(95% CI includes 
1). The RR for 
women age 45-49 
graduating high 
school was <1, 
but did not reach 
levels of 
significance (95% 
CI includes 1).  

Boonen et 
al 
 
Netherland
s 

Cross-
sectional 83 NR AS - 

 
Officially recognised 
inability to perform paid 
production because of AS 
based on the Netherlands 
Social Security Association’s 
eligibility for disability 
payments. 
 

  

LF Withdrawal 
Risk Ratio  
Age <25: 6.7 (1.8-
17.1)*  
Age 25-34: 4.0 
(2.9-5.5)* 
Age 35 - 44: 3.0 
(2.1-4.1)* 

Yes. 

For men and 
women aged 18-
44, labour force 
withdrawal risk is 
higher than for 
the general 
population 

Chung et al 
 
US 

Cohort NR NR RA 

Median 
(IQR) 5 
months (3-
12) 

Self-reported final date on 
which the patient was 
working, followed by 
continuous RA-attributable 

  

Unadjusted 
HRs by Cohort 
(Men and 
Women) 

No. 

The HRs by 
cohort, for men 
and women, did 
not reach levels 
of significant WD 
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Author 
and 

Country 

Study 
Design 

Participants 
aged 16 – 50 

(n) 

% 
Female 

Arthritis 
diagnosis 

Years 
since 

Diagnosis 

Tools used to measure 
work  Results 

Were the study 
results 

compared to the 
general 

population? 

Interpretation of 
Study Results  

WD based on a self-
reported questionnaire. 

Age 36-45 v <35 
Nashville: 0.3 (0.1-
1.1)* 
Age 26-45 <35 
Jyvaskyla: 1.7 (0.6-
4.8)* 

for cohorts in 
Nashville or 
Jyvaskyla.  

Gonzalez-
Lopez et al  
 
Mexico 

Cohort NR NR RA Mean (SD) 
7 (6)  

Sick leave defined as the 
total number of days that a 
person was absent from 
work as a consequence of a 
sick leave. 

  

n (%) 
Development of 
Sick Leave 
4 (11) 
 
Time to develop 
sick leave 
episode (mean 
days) 
334 

No. 

11% of workers 
in Mexico aged 
<40 developed an 
episode of sick 
leave, with mean 
334 days to 
develop an 
episode of sick 
leave. Significance 
testing is not 
reported.  

Hubertsson 
et al 
 
Sweden 

Cohort NR NR Knee OA - 

Sick leave defined as days 
with sickness benefit 
registered by the Swedish 
Social Insurance Agency 

  

Sick Leave Risk 
Ratio Men and 
Women 
Age 16 - 34: 3.79 
(3.14 - 4.59)** 
Age 35 - 44: 2.16 
(1.95 - 2.40)** 

Yes. 

For men and 
women aged 16-
44 with knee OA, 
the risk of sick 
leave is higher 
than for the 
general 
population. 
Validation of 
medical records 
was not 
performed. 

Neovius et 
al 
 
Sweden 

Cohort 8,115 NR RA - 

Swedish Rheumatology 
Quality Register merged 
with the National Patient 
Register, the Social 
Insurance Office database, 
and the Longitudinal 
Integration Database for 
Health Insurance and 
Labour Marked Studies. 

 

Mean Gross Days  
on Unemployment 
Benefits (out of 365) 
19 - 29: 36 
30 - 39: 32 
40 - 49: 20 

Net Annual 
Days  
(out of 365) 
19 - 29: 25 
30 - 39: 33 
40 - 49: 34  

Yes. 

Findings only 
reached levels of 
significance for 
men and women 
aged 30-39 for 
mean gross days 
of 
unemployment. 
These results are 
only applicable to 
participants in the 
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Author 
and 

Country 

Study 
Design 

Participants 
aged 16 – 50 

(n) 

% 
Female 

Arthritis 
diagnosis 

Years 
since 

Diagnosis 

Tools used to measure 
work  Results 

Were the study 
results 

compared to the 
general 

population? 

Interpretation of 
Study Results  

years preceding 
diagnosis. 

Yelin et al 
 
US 

Cohort 64 NR SLE - 

Data collected from the San 
Francisco Lupus Outcomes 
Study and augmented with 
data from the US Bureau of 
the Census and the US 
Bureau of Labor Statistics. 
Employment defined as 
either working, with a job 
but not working, or doing 
any work for pay or profit in 
the last week.  

 

Employed 
Participants Work 
Loss HR (95% CI) 
18 - 34: 0.32 (0.16 - 
0.65)** 
Unemployed 
Participants  
Work Entry HR 
(95% CI) 
18 - 34: 3.78 (1.80 - 
7.97)** 

 Yes. 

Participants 
employed at 
baseline were not 
more likely to 
experience work 
loss. Unemployed 
participants at 
baseline were 
more likely to 
enter the 
workforce. 

 

AS (Ankylosing Spondylitis); EARA (Economic Aspects in Rheumatoid Arthritis); HR (Hazard Ratio); LF (Labour Force); NR (Not Reported) OA (Osteoarthritis); RA (Rheumatoid Arthritis); RR (Rate Ratio); SLE 
(Systemic Lupus Erythematosus); WD (Work Disability). 

* Reported measure of effect = 95% Confidence Interval (CI) 
** Statistically significant 95% CI 

 

 

 

 

 

 

 

 



214 
 

Appendix F: Bracketing Exercise  

 

 

 

Figure 10: Screenshot of Bracketing Exercise 
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